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notes . - . -

agem:y budgets as mr;ﬂrpm‘ated in. the Presuients budget thessage to
Congress. The 1978 data reflect requests for fiscal year 1978 and thus do not
reflect subsequent congressional wppropriations or changes made by

Executive apportionment. Fiscal year 1977 data represent obligations '

'estlmated in the second quarter of fiscal year 1977 and include- bgth

appmpnated funds and funds carried nver{mm prior years.
Table and chart details may not add to tntals because of rounding.

Slgmfu:ant changes in 1978 prﬂgram requests resulting from con-
gressional actions already taken at the time this report was prepared are
noted in the text. : :
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FOREWORD -

z

The gmwth and nature of Federal R&D fundmg has been a sublect of
publu: mterest for many years, but more recen’lly the structur'e ofthijs fundlng
Smge Federal agenmes fund more tharl one-half uf the entire natmnal R&D
effort, their policies and programs produce significant impacts bn institutions

“and influence the direction of scientific inquiry and technological change. But
' these 1mpacts have arisen .more cnften frnrn the net mtersctmn of a host of -
E,Smce the 1977 budget however, Federal suppgrt of basic reséa’rch has
reflected deliberate administration policy to fill a national need unmet by the
private sector. Inthat-budget and the next, basic research funds were increasd
by Federal agencies to aggregate levels that would result in growth ahead of
inflation. The effects of this policy on national R&D expenditures are already
apparent in preliminary mfﬂrmatmn that indicates an increased growth rate:
for national basic research in both 1977 and 1978 compared with reduced
~growth for applied research (and an uneven trend for development).

This report provides data on Federal R&D funding as reflected in the 1978
budget and is the 26th in.an annual series based on the budget document. The
analysis includes historical background for the determination of trends and _
-offers comparisons with a number of economic indicators outside the scope of ’
the Federal Funds survey. Because of the interest in Federal R&D activities as
they affect the overall economy, an attempt is alse made, where possible, to
assess the future direction of specific areas of Federal R&D support.

- -

. Richard C. Atkinson
e . Director
. National Science Foundation

December 1977
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HIGHLIGHTS |-

Assessment Highlights

. development overall even though some individual programs have been,

)-.\F. fi
\ \

In the next year or two fhe‘upward trénd of Federal R&D funding is not
expected to continue at the 3-percent average annual/tate of the 1974-78
period based on constant dollars) fbut is more likely fo reflect growth
close to the rat®of inflation. The raason is that no new large-scale R&D
program thrust is apparent in any area whilea number of ongoing Federal
developmentprograms are subject b reappraisal, notably in defense and
energy. The net result of recent reagipraisals has been to slow the pace of

increased.

Congress approved most of the President's 1978 programs but cut back to

'sume extent on defense R&D support while substantially i increasing

support for health and somewhat irjcreasing support for energy. The net
effect will probablybe that health and energy reflect nearly equal shares
of the Federal R&D total in 1978 pfter defense 3nd space, which will
remain in first dnd second positio, respectively’ Congress also added
funds to the request for enwrnnm‘nt R&D programs, thus providing a
measure of current-dollar grnwt' for this area, and increased the
emphasis already given by the President to food research.

f

For Federal basic reséarch support, %grnwth ahEad of mflatmg is expected
to continue, at least for the near future, as a result of present
administration policy that views adequate basic research support as
essential to the continued growth of the economy and the ultimate
solution of problems in many areas of national concern.

N

o

Applied research however, is not expected to rise much faster than

inflation in the next year or two, reflecting in large part the absence of
new R&D programs likely to show significant growth.

; / /
When viewed as a share of the tutﬂ FEder budget R&D and R&D plant & :
outlays declined steadilyg ‘
but were expected to be 59 percent in 1978 The sh_a,re fell prlmanly
because of the rapid growth of social programs involving payments to
individuals although declines in R&D Tunding also accurred in some-

years,

When R&D and R&D plant outlays arp compared with the relatively

contrallable portion of the budget, the ratio is seen to have declined far
- less—from 14.7 percent in 1968 to 13.4 percent in 1976, followed by.a rise

to an estimated 13.8 percent in 1978, These ratios indicate that research
and development programs continue to play a agmﬁcant!part in agenﬁy' :

missions,
Present mdlcauuns are thal mdﬂstry w1ll continue:to receive an

universities and rnlleges receive only\ modera e increases even in
constant-dollar terms. Thg Federal intramural seclor is exﬁtecled merely
{0 keep pace with inflation. This projection is based on a continuation of
trends frDm/iB?B to 1978 during which time industry growth in real terms
was three times that df the academic:sector and intramural support’
scarcely grew at all. Recent industry growth ha reflected expanding
development programs in dgfense space, and energy.
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rate of 5.2 percent since 1968, or adecline of 1.0 percent in constan!-dollar
terms. During the las! four years (1974478), however, Federal funding has
grown 109 percent on an average annual basis, or 3.0 percent after

L
: s

Federal R&D suppert reflects a primary emphasis on defense programs,
which made up almost one-liall (49 percent) of all Federal R&D
obligations in the President’s 1978 budget. Space programs made up
. another 12 percent; energy programs, 11 percent; and health programs, 10

+ percent. These four areas have domina tvdFedErle&Dsuppurt frnmlg%

to the present,t ’/‘"

.

S

 Although defense and space programs.jiave shown significant increases

infunding in recent years, a shift jf Federdl R&D support toward civilian-

“Lhe data on which these function mmp ATLONG AE hmddni nol shown in this ropnrt
ey are laken ([rom the same survey s the Federal Funds data, Ponetion data, whl[h;m
."«]lel programs anil cut across un vy lmes, areshown in An Analysis of Fuderal
1070 (551 77-126] (Washington, 0L.C. 20402 Supl.

of Documents, 115, Godsrnment Prmlmgﬂfﬁ(r 1078).

7 ]
ariented programs and away from space/defense programs occurred in
the 1968-78 decade. The "civilian” share grew from less than oné-fourth to
almost two-fifths in that pprmd but shares at the present time appear to
be stabilizing,

Basic research was expected to total §3.0 billin in the 1978 budget and to

" amount o 11 percent of all Federal R&D obligations. Between 1874 and

1978 basic research obligations showsd a 10-percent gain in constant *
dollars, partly as a result of admmfé fration policy: Between 1968 and
1878, however, a decline of 5 percent in real terms is still reflected.
_ by ) )

Applied research, at $6‘5%illinn in 1978, now accounts for one-fourth of
the Federal R&D tot dl Between 1968 and 1978 & gain of 13 percent in real
performance was recorded. Belween 1977and1978 however, virtually no
real growth was reflected,

3

Development programs currently make up almost two-thirds of the
Federal R&D total and were an estimated $16,8 billioninthe 1978 hudget.

Smrp 1974 dwe]upment funding has been growing more rapidly than

,,,,,, [ly a5 a result of DOD, ERDA, and NASA programs, Even
80, federally funded development is an estimated 17 percent lower in 1978
than in 1968 in constant dollars, 5'

In 1978 an estimated $19.8 billion in Federal R&D obligations will be
awarded to pxtmmura] performers—indusiry, universities, and non-

profit organizations. The remaining $6.5 billion, or 25 percent nfthP total,
wxll be directed (o intramural performance.

e

Vil



il Seience | Undfltmnhas[cll terd dataon
jslotive mandates. The present repoil on

deeml spun&nrshlp ufR&D )rugmmm the 26th in-an annual series and one

among a number of recurring NSF reports on different aspects of national
R&D activities. Federal E*,md., for Research, Development. and Other
Scientific: Activities, Volume XXVI represents a later and more detailed

analysis of the R&D portion of the Federal budget {han the one that appeared |

5 with the budget document.! The data in this report show R&D GbliEatianal
" Jevels as reported to the Federal Funds survey hygﬁ agencies in the March
May period of 1977, {ollowing the President's budget messagein [anuary, lhE
data are distributed by character of wark, performers, fields of science, and
‘Federal R&D support by States. University-performe ﬁ%mrrh by fields is
,dlsnr(verslf dnd data are given on srantlﬁL and technital information.
Al Federa! agencies with R&D programs responded, and their data were
léged on budgel request levels. Data were edited and processed hy NSF staff,

and appendix tables were prepared by computer processing and made

available by the midyear.: A brief analysis of the contents of Federal Funds,
Volume XXVI was also published as soon as survey tolals were available?

This report is focused on the three years of the 1978 Federal budget

period, although comparisans with earlier years are noted. Data for fiscal year

1 See Office of Manageneat and Budger, Speciol Analyses. The Budget of the United Stutes
Gave eal Yeor 1978, “Special Anilvw p ch :m(l Development Programs’
[Waéhm tan, D[ 0402 %np[ of Di (1mrnh 118, Government Printing Office). 1977, p. 200.
' Yetatled Statistial Ta bh Federal Funds for Research,
76, 1977, anl 1978, Volume XXV

pundation, |

Divilopment, and Ctlier Seientifie Af. wites, Bseul Years
(NSF 77-317), (Washington, DG 20550), 1977 These are n|1 sinible gralis on request to NSF.
P * National Science Foundation. Stwence Besources Stuilies Highhghts, "Federal R&D Fuading

Shows Strong Recent Rise But Little Keal Growth in 19787 [NSF 77123 (thmg o, Df
' ZDSJUI. Qctoher 17,1977 . 3

‘pirblished but ar

1975 are actual, but data for the next two years are tentative. Fiscal year 1977
data reflect obligations estimated in the second quar er of fiscal year 1977,
e :iF%hH;?dt]}um!esiiﬁiateqnnfund:appmpriat?dplusubligatinnsrarried
over from prior vears and on agency program plans al the time, The 1978 data
are based on amounts requested in the President’s budget for fiscal year 1978,

“including estimates for carryovers, bul do nol reflect subsequent con-

aressional appropriations or changes made by Executive apportionment; The

"text makes noteof significant changes in 1978 program levels resultingfrom

congressional actions taken al the lime this report was prepared in Drdeﬂhat
information may be as up-to-date as possible. ?

" Data for the transition period, July 1 - Septembet 30, 1976, that permitted
a shift to:the new October 1 - September 30, 1976 budget year, have been
collected in broad totals only for basic resgarch, applied research, and
development but not fomore det dllEdlﬁlegﬂFlE’% Thege data have not been
ravailable on request, /

While the statistigs in this report do not reflect the precision used for
;rnuntmu pmpnaes thev dl‘E rampamble fmmdnne yeal tn the: nexl and

R&D programs are nm (lFHlly defmed as such, Most agency R&D prmgrams
have to be separated by respondents {romother larger programs because they
are not identified as budget line items, and in certain cases questions arise as
to appropriate clasgificaion, R&Dsprograms, once identified, must-then be
further subdivided into the survey calegories: basic research, applied
research, development, performers, fields, etc. Since agency records areoften
kflpt by categafies other lhan thuse requeqted in he survey }udgmen tin
agenmea have gamed cuns;de_rablﬁ expenenae in meetmg the data re-
quirements, :

Agencies are users as wrilTa's producers of these data ;Fr users hesﬁies
agencies include congressional staff, Federal science ad[mmstratmsi per-
formers in the private sector, science historians, science policy analysts, and
the science press The data serve as a baseline for determiging trends and-also

as a starting point fﬂr mare intensive studies.

¢
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Section 1, FEDERALR&D PERSP‘EECT’IVES

S

Y
Alt hn’ugh Federal R&D obligations (plant excluded) rose from §15.9
billion in fiscal year 1968 gz 5! timated $26.3 billion in the President's 1978
budget request to the Congress, most of the growth has taken place in the ast
four years. From 1968 tn 1974 the average annualgrowth rate was 1.5 percent,
or a decline of 2.7 percent in constant dollars, ' whereas from 1974 to 1978 the
average annual growth rate is 10.9'percent, or an increase of 3.0 percent in

i

constant-dollar terms, 4
$

The last three years have witnessed Federal R&D growth that was ahead
of inflatiun Eauh vear (and 1975 reflected unusually gteep growth as well,

'hgweve;, ._hu out lu_;k appears to indicate growth no greater than the rate of -

inflation, or pnly slightly higher. All Federal programs are now viewed more
critically in the light of alternative options, and R&D programs, including
some that may be in*{airly advanced stages of development, are nof excepted
from this kind of assessment. No new large-scale R&D program initiafives
have been introduced, and thus th heFederal R&D total will largely reflect a
conlinuation of presen llndFFtdklgé% The next year or so will appear more
like the early seventies than the eqrl ixlies when high yearly increases were
" in order. - / | .
Growth hetween 1974 and 1978 has been engendered more by develap-
ment than by research. Real growth fur Federal dPx'FIrlmen' programs

 between 1974 and 1978 was 15 percenl {compared with a constant- dollar’

decline of 28 percent betwesn 1968 and 1974), Since development now
accounts for almos! two-(hirds of the Federal R&D total, the rise or fallof this
component has the most effect on overall levels.While it can be assumed that
most large development pragrams now in progress will be brought to
culmination and new ones brought to the full development slage, some
programs may be significantly reduced, This has already ocourred in the
energy and defense areas, damlhe-[,a%e-uftht:[,hnr;Rwerbreederrear ngand
the B-1 bomber. Large development programs are dow likely to be questRned
at each stage as to their effect on broader strategies. Suchanapproachacts as
-a brake on strong overall Federal R&D growth,

A e
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Basic research, iy comparison, has recejved
special emphasis as a total area in the last two
Federal budgets. The higher totals have prodyred
@ constant-dollar growth of 10 percent between
1974 and 1978 in comparison with constant-
dollar growth of 8 percent for-applied research,
This policy has changed the direction of earlier
(1968-74) trends where basic research declined in
real terms and applied research grew. But even if
basic research continues 1o be suppotted in (he
nearfutureatlevelsthatpmducerealgrmvlh.thrz
effect on averall Federal R&D obligations will e
slight since basic regearch iscurrently |1 percent
of the Fedleral R&D 1p{s]

g.

o dmhpmm. and R&D plant

§45

T ‘
' mﬂhhnhﬂmhﬁmllmmmmgm
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Federal overall and R&D obligations
and outlays: FY 1940.78

{Dallsrs in millignz]

) Research, develop | RED-related
Total ment, and RED outlays a5
Fiseal | budger plant percent of
year ouitays! p——— tatal budgat
Obliga- Oulays | oullays
liong :
= ;0,589 13 i 7 0.8
1941, . 13,980 3l 198 14
1342, 34500 3) 280 B
51 T 16 909 (3 602 A
184 93,95 {3 1377 15
-1945. 95,184 3 1591 17
196 1 6178 {3 918 15
M7 B | s ey o0 24
98| % #6d 855 23
193 051 1108 1,082 27
1980 43 1176 1,083 25
8. | 45797 1,812 1,301 28
1962 67,962 21% 1816 27
1953, 76,780 331 30 40
L DO R 1 101 3,148 44
985 6A 509 1045 138 48
W ad 3,267 1445 49
197 ] % 4m 4,48 58
194, 81575 4906 4,990 6.0
B8 M 718 5,806 6.3
180, 92,13 8,080 174 | B4
%1 91 9607 9,287 45
W2 106813 | e 10,387 97
TN I 1 T R 12,012 0.8
1964/ g | 14,707 124
198 1843 1 1574 4,889 126
196 MR | 16,018 1
067 583 17 16,858 1.7
158 ... | i:an 16,525 17,043 95
198 .| fadsa 16,310 16,348 83
1970, 1988 | 158 15,788 B0
W mas | 16150 15,097 16
LS <1 /T I RV AT 16,741 12 ).
W uom | 175m 17,510 ; :
94| %862 -k 14,181 18,326 R Y
WE ) ae0E f 1eeu 19,590 8.0
1996, .| 6 |} 2150 27,688 56
WTien o anom () 6089 | 730m 5.7
Bl | W% | 1 25,851 59

1Eég\ﬁ_ﬁ_ing In figeal vear 1953 amaunts for bath obligations and
futlays include pay and allowance of litary persorinal in research
antl development.  2'Outlays” inefuda expenditures pius net
lending. Data through fiscal year 1953 arg in terma of the “Con-
solidated Cash Statement” and dag beginring with fiscal year
1954 are in <ems of the “Unifieg Budgat.” ot availabie,
“Thase eStimates are based o amounts shown in The Budgef,
1978 SOURCES: Office of Managament and Budget ang
Bureau of the Budget, The Budget of the United States Gavern.
ment, fiscal years 1940 inraugh 1978: Natiomal Seience Founda-
e annul surveys of RED programs of Federal agencies.
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Anuther ang}"gmare sensitive indicator of
Federal R&D policies can be found in changes 1n
- the ratio of R&D programs to the relatively
controllable portion of the hudgets The con-
trollable portion, of which R&D programis dre d
parl, 16 subject only to annual duthorization and
~appropriation actions as distinet from the
uncontrollable area where the growth of fixed

Trends n national RED expenditures by source
Wowolah ,
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cost and open-ended programs® cannol be

regulited except by changes inexisting substan- |

v Jaw. R&D and R&D plant outlaysas ashare of
corrollable budget outlays have fluctuated
fairly narrowly in the 1968-78 period—moving

(rom 14.7 percent (o an estimated 13.8 percent—a

!

sign that the role of research and development in
the fulfillsent of missionzesponsibilities has not ‘

changed significantly.

Relationship to the National R&D Total
L

Belween 1068 and 1977 tolal national R&D

expenditures grew_from $24.6 billion to &n

estimated 5408 billion, byt during this periad, .

Pedderal support el from 61 percent of all
national expenditures to an pstimatedis3 percent
angstabilized at that share during the last three
Zfﬂr Until 1971 Federal funding fluctuated
’Jightlyfmmyear'tuyearibmannualgruwthwas
shown thereafter, especially from 1873 anward.

The industrial, universify-and-college and other

nonprofil sectors all inereased R&D suppor! in”

each year of the 1966-77 period, and the indus

share of the total increased from 37 percent loan.

bstimated 43 percent,

The pattern of R&D performance, however,
showed less change inthe same timespan. The

chiel differences are that industry now carries

autslightly less of the total national R&D effort—
60 percent in 1977 compared § ith 71 percent in
Y96g—and Federal agencies and universities and

colleges, slightly mote. The Federal share of |

performance*has grown from 14 percent 10 16
percent and the academicshare, from 9 perognt to
10 percent.

A |

Sagial secunity, medical insurance. velerans henefits,
anee. interest, and mistellaneous other pro-
o Office of Management and Budget, The: Budge! of
overniment, Fiscol Yeor 1978, table 16
3 Supt. of Documents. 1.5, Govern-

griis. §
the United 5
[_Wu‘sh’in};lfmi 0.ec
ment Printing Office], pp. 420-21

: i

Vil

"The facts behind these shilts in
solpce/performance ratios are that industrial
fipats, until recently, have recelved less support
for research and Jevelopment from Federal
agencies (mostly nhably the Department of

Defense (DOD) and the National Aeronautics and
Space Administration [NASAJ) but have pro-
vided increasing funds for R&D) perfnfmancé on
., their own account, virtually all of which can be

| ™ FFRDC's administered 1
‘ by universites
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considered s supporting “civilian" under-
takings. Universities and colleges have recejved
" increased funding from Federal agencies [lkmr
[glef source of support), and most of this has
en directed to basic research tlnd applied
research in societal gfeas. ”
the share of the nation

as. Thus, an increase in
al R&D effort devhied to

eivilian programs versus (hose devated 1o°

defense/spgce areas has taken place~Irom 52
percent in 1968 o an estimated 68 perrpm in
1977, These shares are approxjpate, aqd the
likelihood is thal the present?}; ppHFmle‘]
share will not change very mmkmlly in the ner
term since the increased rate of industry %pvm|
ing will probably be offset by the inepeased r
of Federal spending for defense:space programs.

elationship to GNP

Even though the share of national R&D
expenditures within the gross national product
(GNP] has been dlecreasing—[rom 2.8 percent in
1968 to an estimated 2.3 percent in 1977, more

f‘?f‘fs‘
Trin&s In hatonal RED/GNP ratios:
mll RED expenditures
" compared with ehrulan

Pacont of GNP
Akl

o

u n C o

-
]
]
]
]

0T 107273 974 7 1678 197

- SOURCE: Nations! Selénce Foundation

* level thal recorded gt

o

and more work Awithin that share has heen

devoted to improving the standard of living and -
* meeting social problems.” Broadly speaking,
civilian-uriented R&D aclivities sponsored by all |

sources, public and private, slightly more than
doubled from 1968 to }L.,&ﬁwhlle total natinnal
R&D elforts grew bv “twodhirds. The ratio of
civilian ieR&D expenfnrﬂ to GNP was 1.5

percent for most years of the 1968-77 penud

Such a ratio does not compare unfavorabfy w1th.

the R&D/GNF rativs of other major in-
dustrialized countries when their’R&D expen-
ditures for defenge and space have been
eliminated. The 1.5-percent "civilian” ratio of the
United States is higher than compatable ratios
Ihr France and Canada in 1975 and very close lo

at of the United Kingdom, although somewhat
lpw&r than lh"it estimated for Japan. The one

.yaunlry with @ *civilian” R&D.ratio as highas 2

percent was West Germany. 4

Ratios of RD expenditures to GNP are only
one indicalion of the relationship of R&D
investment 1o the national economy. An equally
important consideralioarinvolves the factors and
incentives that lead from the R&D phase to
innovation, and this question is likely to receive
increasing attention in the years just ahead,

Historical Perspective .

The growth trend of 197478 follows a 7- year
period (1968-74] when only slight changes were
‘recorded fromone year tothe next in Federal R&D
funding with the exception 07 1972 when a 6-
percent increase occurred that was almost
wholly attributable to one agency—DOD. In Lhe
entire pefiod the only agencies among (hose
supporting R&D programs above the $30 million
feaddy upward growth were
the Department of #\g it ul ture [UJSDA] ;ﬂli the

it i ile II\HHIHI\ ht Natl nn,]l S RIER lmm[i |nm
Divisiog of Science Resources Studies and the (
Tt Beomamir. Cos ;P”‘] 1on and Nevelopment.,

Organizalinn

| Wmﬁﬂﬁnﬁy AR

“R-ﬂaafelvuhnm expandiuion 0 GNP
fmm-jurhdmmm. "

Pemp!ENF
5 10018 W W
L
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x&&mm‘ &
ummm&m wmmc&
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VFlH‘ﬂ'aAFdjﬂ nis rdtlun[VA}These WETE years {

marked by % steady decline in funding of NASA
as the Apollo mission was phased qul%and

~virtually no growth in DOD funding, [n 1974the

R&D total for DOD was only $711 million figher
than in 1968 (and $371 million higher than in,
1967). DOD and NASA continued Lo be the two
leadingwagencies in R&D support, however,
Between 1966 and 1974 Federal R&D funding
moved up only 9 percent in current dollars (while
decreasing 20 percent in constant dolldrs).

But after 1974 a fundamental change ok

place. In the previous/seven years the well

established character of most R&D program$Thad
resulted in Federal R&D totals that changed
relatively little [rom one year to the ex!,
somelimes declining slightly. No strong program
expansion from any area was rellected in overall
R&D levels, By 1974, however, Federal R&D
obligations began torise as theresult of anumber
of major policy initiakives that had already been
sel in molion.

0
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focused on higher overall defense spending,
“Tollowing-a 3-year petiod of no growth, This
* decision was subsequently reflected in, DOD

ln ihe 1872 budget administration policy was

totals, especially.in 1974 and later years, as -

+ succeeding administrations added impetus to

., Athispolicy. The effect on R&D programs was.

somewhatmuredelayed gltersignificantgrowth 77 e

2 in 11972, R&D) support to DOD did not rise again
until 1075, but since then yearly gruwth has been
fg nificant. ¥

-+ Energy shortages, brought hume by the Arab
ofl embargo in the fall of 1973; heightened public
. awareness of the need for a manifold expansion

 inthe energyapsgarch and development that was

“already in’ process. Energy'R&D funding, pro-
vided mostly by *the Energy Research and
Develnpment Administration (ERDA), Has
tripled since.1974; reflecting both Presidential

and cnngressmnal sipport. [n the past-decade I

gmwth in egergy research has algo shifted in

terms of the share of the ERDA budget devotedt
atoiic deferise programs: from 44 percrnt in1988

" to an estimated 20 l:igrgent in 1975

Health was,,glven special emphasrs in the 1972

. budget message with a Premdentlal ammunce
meﬂl of 2 $100 million increase in ‘funds targeted
‘on cance Tedearch under the sponsorship of ¢ the
Departmet of Health, Educatmn and Welfﬁre
" (HEW),and support to cancer research was
carfied further through 1974 when ag ddditional
emphasis was also placed on heart and lung
. research. [n subsequent years therates of growth
diminished, and in the 1977 and 1978 budgets
growth for other biomedical research areas has
autpaced cancer, and heart. and lung research, a
pattern that remained even after congressmna\
action on 1978 HEW programs. Even so, cancey
and heart and lung research stilt account for one-
half of the R&D ﬁbllgatmns of the National
Institufes of Health [HEW).

2 1

s

]

NASA

e

As the Apollo program phased down in the
early seventies, a new broad policy evolved for..
space. The 1972 budget stressed a balanced;;;;
program guided by three purposes: space ex-
ploration, scientific investigations, and practical
applications. This budget included funds to start
development of the space shuttle engine. It was
niok until 1975, however, that large increases in
Bpace shitttle funding produced an upward trend
in total R&D levels for NASA. Skylab, which
peaked in 1972, had been terminated by 1675, The
shate of the NASA budget devoted to purely.
space activities—manned space flight, space
sciences, .space technology, and tracking and
data acquisition—has declined from 95 percent in
1868 to an estimated 81 percent in 1978, NASA
programs in space applications and aeronautical
research Enrl tethnulogy have acc:nunted for thE

present 19 percent

After 1974theFederal R&D total began tomove
slgmﬁcantly hrgher increasing by 9 2 p?{;ept in
red in

developmem suppur t for the SpEEE shutt,le grew
by larger increments, The chief influences on
gmwth however, were DOD and ERDA.

‘Tn 1977 the Federal R&D growth was an

. "egtimated 17,9 percent, bringing the Federal R&D

tutal lo §24.5 billinn with increases shgwn by

one- fnurth af he tise can be attnhuted to
eshmated carryuvers. Inereases in "‘nudget
budget prﬁpusal for flsr,al year 1978 called fur a
further overall R&D increase to §26.3 billion, or
7.6 percent. Despite the strong gains of recent
- years, estimat ted real performance in 1978 in
constant dollars is still 10 percent below that of
1968,

2"‘
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Functional Patterns

s The outstanding Teature of erdefr'al ‘R&D
A support in the 1988-78 decade has been the sharp
.+ rise in emphasis on “civilian" R&D programs in

contrast to those 4n defense and space. Growth :
and change are evident.in the agencies that

sponsorprograms in these’ different areas. In
1968 DOD anctNASA sponsored three-fourthsof -

8l Federal R&D activities; by 1978, however,

 their share was an eatimated three-Tth Everi

though DOD and NASA obligational totals have .

been rising significantly since 1974, the strong
gains for ERDA HEW, and the National Science
Foundatioh (NSF) have preventei‘the
DOD/NASA share of the Federal R&D tota
lncreasmg

Federal R&D programé can be categorized by -

their dwn primary purposes, rather than by

supporting agencies, and arranged by selected

functions that cut across agency lines. On this
basis defense programs are found torepresent 49
percent of the Federal R&D total in 1978; space
programs, 12 percent; energy programs, 11
percent; and health programs, 10 percent. These
 four areas have been the leading ones in Federal
R&D support since 19754

In 1969 (the first year detailed functional data
were compiled) defense programs made up 53
percent of the Federa] R&D total and space
programs, 24 percent, The third jyost important
area was health with 7 percent of the total, and
the next was science and technology base with 3
percent. Areas like energy and environment were
to achieve their most significant growth in later
years,

R&D Fundmg by Fumlmn Fiscal h,urs I'Jf:ﬁ) W;B [N_S‘F 7_7
126) for an analysis of programs by abjeciive that cuts acrass
agency lines, op. cil.

- - I' V#;
o
[ ol

Charar.ter o[ Work

An,DOD and NASA programs declined in
emphgsis bdtween 1988 and 1976, development
fell steadily as a share of the R&D total: from 69
percent o 62 percent, But a revetsal hag occurred
in that the share ig'an estimated 64 percent in
both 1977 and 193, This increass reflects recent
DOD and NASA growth and ihe expanded
energy pmgrams of ERDA.

Basic research funding stayed at about the
same level from 1988 to 1971 and thereafter has
risen steadily until 1978, The proposed increase
from 1977 to 1978 was 9 percent, reflecting a
Presidential policy decision to suppart basic
research growth by 3 percent in constant dollars.
‘The share of basic research within the Federal
R&D total wa 11 percent in 1968, then rose to 12
+ petcent from 1972 theough 1976; the estimated
¢ gharés for the most regent two years are 11
'gercent in each year. Chief support agencies have

ngn HEW, NSF, ERDA, NASA, and DOD. In the
1978 budget HEW provided more than one-
fourth of the support and NSF more: than one-

fifth.

The applied research share of the Federal R&D
total has grown relative to"basic research and
development in the 1968-78 decade=from 20
- percent to 25 percent.-The reason is twofold: not
only has applied research funding increased
substantially but basic research funding and
+ ‘development funding *have also grown less -
rapidly (development support did not regain the
1968 level until 1975). Applied-vesearch growth .
has been mainly sustained by HEW and BOD
programs over the long term with much of this -
growth related to increased support to
- biomedical research and increased efforts in

. military technology base programs. More recent-

ly expansion of applied resedrth in fusion power,
in environmental effects of energy, and in atomit
weaponry has been shown in increased ERDA

7
0



support leve‘lg? while greater applied effgrts .

. within the aeronautical research and technology
-+ ‘program have been reflected in overall NASA
~ gypport to this area.

" Between 1968 and 1978 Federal support to

dollars, and development has declined 17 per-

~ cent. Applied research has increased 13 percent
in constant-dollar terms: '

i

Performers
L ]

~ The pattern of perfﬂrmef use By Federal

“agencies has changed somewhat between 1968

and 1978, In 1968 only 22 percent of Federal R&D

- work ws intramurally performed. This sharerose

steadily until 1975 when it reached 28 percent
Since then, the intramural share has been
" declining and will be an estimated 25 percent in

g

1978. One cause of the declining intramuralshare

has been a DOD policy to involve extramural
perfofmers more heavily T the technology base
area where DOD laboratories had been concen-

" irating their work, Real intramural performance

(in constant dollers) has grown an bstimated-2-
percent between 1968 and 1978, Chief intramural
support agenties have been DOD and NASA,
which have accounted for shares of 49 percent to
56 percent and 19 percent to 23 percent of the
total, respectively, followed by HEW, USDA, and
the Departmeg_of the Interior.

" A somewhat similar trend appeared in the
university area. In 1988 universities and colleges
petformed 9 percent of all Federal R&D under-
takings, and by 1974 they performed 13 percent.
The change reflected the increased emphasis on
research as contrasted with development pro-

sgrams within the Federal R&D total. The share

had fallen to 12 percent by 1876 but has since
remained the same. With increased developmént
programs it might have fallen further except for
the added Federal support to basic research.
HEW, NSF, DOD, and NASA Have been leading |
agency users-of the academic sector in the past

 decade with ERDA more important than NASA

in recent years. Significantly, the growth in real
performance for universities and colleges is an
estitated 13 percent between 1968 and 1978,

. ) A

The chief reason for the shifts 4t intramura]
and university shares lies in the. decreasing
relative use of industry (and associated

to 1975 and the increasing use since then. Actual
Federal support to industrial firms fell until 1971
and rose very little until 1075, but since then has
grown importantly. The industry share of the

Federal R&D total was 59 percent in 1068, fellto ..

48 percent in 1975, and is an estimated 53 percent

in 1978, Chief agency users of industrial firms

(and industry FFRDC's) have always heen DOD,

NASA, and ERDA, and as their pmgr’éms have

grown more rapidly in recent years, inustrial
performance has risen,

Between 1968 and J878 real performance by
" this sector has dropped 10 percent, The future use

of industry for Federal R&D undertakings will
presumably show"a continued increase.in the

- nearterm, butsome energy prdgrams may shift o

no-R&D emphases a few years hence, and
funding for the space shuttle, now the Jargest

 Federa R&D program, will tend to decline as
- development i3, completed. Thus, later upward

1y =

i

" FFRDC's) for development programs from 1968 .
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"0 In 1977 the 10 leading agencies in R&D Support accounted for an . .~ development was nearing completion. Although Presidential agtign was
- eatirhated 98 percent of the Fedéral R&D total, and in the Presidents takensahisequent to the budget request tocancel funds for procurementof -
budget request for 1978 the sam situation prevailed. Compared with a the B-1-airchaft, R&D support was to continye, Other important strdtegic
decade earlier, howbvey, the present distribution of agency R&D Air Force activities included the M-X intersontinentd] ballistic missile,
 participation is sigeificantly more widespread. In 1988 four leading. . | with an increase requested for conginued full-scale development, and the
" gencies acctuited for 93 percent of all Federal RaD obligations; in the AGM-86, ALCM air-launched cfuise missile, also with a significant |
.+ 71978 budget six leading agencies—DOD, ERDA, NASA, HEW, NSF and increase requested, The advanged ballistic re-entry system, another large
- USDA—accounted for that same percentage. strategic program, reflected a moderate degreage, Largetactical programs
; : v i ~ Included the F-16 combat fighter, curréntly requiring lower funding as
’ | . development entets later stages, and the E-3A advanced warnjpg and
_ _‘ ,‘ control bystem (AWACS), with a small increase requested. The Air Force
Current ngi:amj | v i8 alsv respdnsible for the development of the interim stage (IU8) of the
o *_ space shultle; a sizable increase requested for this program vas largely
) \\r'x 1977 the R&D aotivities of DOD represgpted an estimated 16-petcent .f‘-«l‘*.grﬂmd by the Congress.
increase bver the previous year, and the President's budget request for, ‘¢ -
1978 cortained an B-percent increase over 1977, with each of the armed .
1. servicesshowing growth, The 1978 DOD total was §12.1 illion. Congress
 later reduced the RDTSE levels by approximately 2.5'percent; with the .
. resulting effect on the different services and o indiyidual prograris not
+ exactly calculable, , '

i
1

\ #

Although R&D obligations for DOD have shown steady growth since .
1970, the share of DOD within all Federal R&D activities has tended to
decrease somewhat. From a high peint for the past decade of 50 percent in
1972‘51’1&}973. it has gradudlly declined to 46 percent in the 197§ budget.

lr "« The Air Force, which has accounted for the la§gest share of DOD R&D
\ programs in the past 10 years (an estimated 36 percent in 1978) is

respansible for the largest strategic DOD program—the B-1bomber, This

: project reflected 5 lorer level of funding in 1978 than in 1077 sine

* The research, development, test and evaluation (RDTSE] appropriation mfikes up sl DOD
R&D uctivies except for relatively small amaunts used for RaD plant and minor amounts from

. other DOD appropriations primarily for persannel engaged in R&D activities. The largest RDTAE
area is that of tactical programs, which in 1977 and 1978 represents mare than ane-third of the

* total. Nexi are Arategic programs, which make up about one-fifih, Other activiies are
categorized under technology base, intelligence and communications, advanced technology
development, and programwide management and support, ~

it



Support for Navy R&D peqgegms in ! questd ,
35 percent of the DOD total, Naval R&D activities have always been

second in size of funding tothose of the Air Force, but curren e

amouints are closé: The Navy is now sponsoring the largest single DOD
project—the F-18 combat fighter for lactical use. The requested f crease
for ‘1078, the largest of any R&D prpgram, wit unchanged by the
Congress. Two other large ongoing tactical Navy programs cpv rLAMPS
helicopter and V/STOL aicraft development, both pmgraé; scheduled
for increases® On the strategic side, the largest Navy program is the
Trident I submarine-launched missile system, with considerably lower
. funding" needed in 1978 as developmept enters later stages. The
Tomahawk submarine, sutface, and air-launched missile fs anotherjarge

]

strategic progsam, which reflected a substantial requested increase in -

1978, Y ¢

- _ . ~ o ,
- Army R&D programs represented 22 percent of the DOD tojal in the
Prasident's budget. The two largest single Atmy programs=, i SAM-D
Patriot surface-lo-air missile system and the XM-1 t‘ankéar;'(ﬁuth in the

4

e

# The term “scheduled” refers tn congressional action.

=
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tactical area. Both are scheduled for increases in 1978, The third-largest

ﬁgical program is the AAH advanced attack helicopter, for which
redu

iced funding was requested in the President's budget but which

 subsequently receivaﬂpiincreased funding for 1978 through congressional-

aciign._ The two chief strategic Army programs are the ballistic missile
defense systems Yechnology program, and the ballistic missile defense -
advanced technology program, both stiowing a steady level of effort.

ERDA isthe agency with the most rapidly gmwingh&b programs/ These
havemore than doubled since 1975, In 1977 estimated R&D obligations for
this agency were $3.6 billion, and the total requested by the President for
1978 was $4.1 billion, placing ERDA second after DOD in R&D support.

As a share of all Federal R&D obligations ERDA programs haveincreased
from 9 percent in 1968 to an estimated 16 percent in1978. °

LI £

* 7 0n Qetober 1, 1977 the functions of ERDA were transferred to it newly;eglablisﬁed
Tegartment of Energy (DOE). The amounts show in this report,

however, were al| répdrted by

ERDA-and reflect ERDA plans and estimates. }

- Fedegal obligations for research and development by agency

L k
: . . )
E ) |

. -
n 7 [Dollars in millions] - ( _
P Actugh Emaes
- ] 1 ——
A Average annual Parcent Percer;
* parcant change ¢hanga p ;h_angefl
Agency tooe | 1o | togeTe | 9m | a7 | B | WITE e
TOl oo oo ere e gi5ar |s20758  wa4 [SeAd6S arh | s | o8 -
‘ E epartment of Defense ......o-voo.. 79| ogss| w3y |2 | #87 | 12108 | B4 ‘
Energy Research and Development ' I
Administration' ........ 1 1269| 2400 7B | ABI0 | w5 | 4183 | 1M4E
' Natiomal Aeronautics and Space’ ’
AGTIRSAON. ..o 4429 3447 31 3,610 .7 - 3848 +6.6
Department of Health, Education, :
and Welfare .....ocooviorionsnnses 1252 | 2546 83 2,960 +16.2 3,008 17
Natignal Science Foundation........... 83| 608) 401 B35 | +126 758 | +04
Department of Agriculture ....c....oves 254 482 18 5% 1346 574 9.2
Deparment of Transportation........... 172|255 +1.0 407 383 398 22
Depariment of the Interior ............ 19 4 6.4 SAE} 109 362 +}B
Environmental Prolection Agency ...... ~ - 617 395 |
Depariment of COMMACE. ....ooooees g4, 229 134 47 +81 240 -32
Nucledr Regulatory Commission ..., —=| B8 - 14 | +288 1739 | 221
Other AgRNGIES ....vvosreeroveesees 179 356 +40 424 | +134 428 +9 i
" Atomic Ene-fgy Cofﬁmissi@n prior 1o 1974, i
- SOURCE: National Science Foundation
H »g . )
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Thé‘pﬁnt:—i al mission of ERDA has"bee,n tp,develﬁp and foster economical,

and effeq E,'_ergysources‘anduses,andﬂﬂpefcentafth DA budget

and naval reactor development.

 Direct nuclear energy programs made up 34 percent of the R&D tota] of
ERDA, as shown in the President's budget request. Among these the

. liquid metal fast breeder reactor (LMFBR| showed a decline inobligations

in 1078, This decline was deepened by later Presidential actions, witich
produced  further cutback for the Clinch River breeder regctor as well as

 for the base program. Other nuclear programs shqwg substantial
Increases in the 1678 budgat request,.notably fuel cycle R&D, laser and
pagnetic fusion, nuclear research and applications, and uramium
enrichment process development. The last program was somewhat
reduced by the Congfess, but increases for all the rest of the programs
were approved, g -

“ Direct nontitclearenergy R&D programs accounted for 29 percent of the

. ERDA total with coal utifization the Isading area of effort, Thig program
had been expectéth to receive lower funding in the budget proposal, but the

Corigress subsequently granted increases for portions of the progrem thal
may result in a 1978 increase for coal utilization overall, ERDA petroleum
and natural gas programs and insity technology are scheduledtoincreage
in 1978, Solar energy development, the second largest nonnuclear
, Program, is scheduled for a substantial increase in 1975 (with funding

expected to be at least triple that of 1976) Geothermal energy is ilso
scheduled for an important increase in 1978, and end-use conservationjs -

"~ scheduled to mare than double, making this program the third largest on

the nonnuclear side, )

Another 16 percent of the proposed R&D total for ERDA was devated to

energy-supporting activities in high-energy - physics, basic energy

sciences, and nuclear physics, and in environmenjal and health areas, All
of these are now scheduled for increases except f/r health research where

® & subprogram transfer in 1978 will result in a feduction.

Weapans and tesfing and naval réactor developmenteboth reflected |

requested increases, which received congressional approval,

- * NASA'ftinding has grown steadily since 1974 but is still lower than the
levels of the late sixfies. The estimated R&D total for 1977 was. $3.6
billion, with a 7-percent increase to $3.8 billion requested for]978. As a
share of the Federal R&D total, NASA programs have falled from 28
percent in 1968 to an estimated 15 percent in 1978,

L

tor research and development in 1978 was devoted to energy and gnergy-  °
related programs. The rematning 20 percent was devoted fo weaponsR&D . -

- lounch velicle development-was reduted, however,

‘ N .'*.“‘

The ;principal NASA programis the space shuttle, which accounted for 35
percent of the R&D total proposed for NASA in 1378 and which was

* subsequently approved by the Congress as requested. The space shuttle

is the first reusable space vghicle designed to carry differett types of
payload to and from fw Ejtfh orbit. Although growthin*funding has
slowed considerably as development enters later stag
still at the $1.3 billion level,

&
[5T8) operations
- the\ 1% , budget
g Expendable

A aupportizg" area, space transportation syst
capability development, grew almost five times\i
request, and this expansion was subsequently ap}

Within the broad NASA space sciences ptﬁgram area are two iﬁajor
subareas: physics and astronomy, up 35 percent in the 1978 budget, and

. lunar and planétary exploration, down 18 percent, Within physics and
 astronomy & leading program i the 24-meter earth«orbiting space
telescope to be launched by the shuttle in 1983 (approved by the
Congress). Other programs include high-energy astronomy observatories
and the soldt meximum mission satellite. The lunar and planetary

program reflected the later stages of development exemplified by the

Pionger and Mariner missions and included g new mission, the Jupiter
arbiterﬁpﬁ)be. which recetved congressional approval,
. ) )

NAZA space applications programs were expected to grow as a whole,
but sdme individual programs were Neduced: earth resources detectign

-~ and mgnitoring is scheduled for considgrable grawth in 1978 whilepceaﬁ
condition and weather monitoring-enfl forecasting programs are down.

The NASA aeroniautics research and technology pﬁogram is large and
continues to grow, by an estimated 12 percent in 1978, The emphasis of
this program is on aircraft efficiency and performance,

S \ o 8
The NASA space research and technology program, another large effort,

is expected to grow moderate]yfaﬁs fs NASA tracking and data

Lo, -

The small thange in the HEW 1978'budget gequest for R&D programs~
from a level just under §3 billion in 1977 to 83 billion in 1976—reflects a
high obligational carryover in 1977, resulting from a Presidential veto of

the 1976 HEW appropriation that was overridden by the Congreds.
midway in the fiscal year, HEW will account for an estimate I-percedl -

share of the Federal R&D total in 1978, compared with 8 per¢ent in 1968,

Three-quarters of the R&D effort vwithin HEW is sponsored by the
National Institutes of Health (NIH], Cancer an%?art and lung research

1
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grew rapidly in the early seventies, but in 1977 the increase for each of

leading Wealth research aréas was greater with one exception. Research

on-agiag-£0se-50-persent;-on-environmental-health 34.petcent:on-2ye-

diseases, 31 percent;and on arthritis, metabolism, and digestive diseases,

15 percent. The small relative increases requested for the cancer and for”

the heart and lung institutes in the President's 1978 budget were
augmented by the Congress; at the same time, greater relative increases
were given fo all the other institutes, especially for research in eye
problems, aging, énvironmental health, and arthritis and metabolism.

The Alcohol, Drug Abus% and Mental Health Administration
(ADAMHA), represenling 5 fpercent of the HEW R&D total, showed
scarcely any increase in the budget réquest for 1978 although mental
health research was later increased by the Congress over the budget
request level. I
The Office of Education [OF) reflected a decrease in 1978, partly from
advancing funding lo State recipients of a major program component in
1977 {later changed by congressional action). The National Institute of

Education (NIE) reflected a requested increase in funding, which was,

subsequently reduced by the Congress,

i
E

NSF was expected to receive a 10-percent increase in funding for R&D . #

programs.in the 1978 budget proposal, bringing the level to more than
8750 million. Later congressional action, however, had the effect of
reducing this total. NSF reprebented an estimated 3 percent of the Federal
R&D total in the budget, compared with 2 percent in 1968,

All 14 areas of research project support are scheduled for increases in

1978 as a result of Presidential and congressional actions.’ The_six
‘National Research Centers are scheduled for an increase on a collective

basis. The RANN (Research Appliedt tg National Needs) program

cellocted an dncrease in the budget requekt, which was subsequently * -
gel req juently

dhanged to a reduction by the Congress. The U5, Antarctic program is
{;;hédulmi [or increased sufport, and the science education progeam for a
gonsiderable teduction. N

|

The Department of Agriculture (USDA] showedl a moderate increase in
the 1978 hudget request=up 9 percent from the §525 million level in 1977
tn $574 million.

Q

these lla;aé was 8 percent while the relative increase for each of the other

/ * .

-

The KaD efforts of the Agricultural Research Service (ARS) account for -

mote than one-half of all USDA research and developmefit. Thege were

¢ placed at a 12-percent growth Tate in the 1978 budget reques, covering

ongoing ‘work on plant and apimal production as well as a new
competitivegrant progeam opentoall kinds of performers for research on
bong-range.food needs. The Cooperative State Rasearch Service {CSRS) is

- scheduled for a moderdte 1978 increase.Grants are provided under this

program for research at agriculfural experiment ’statinns.’Fbr{eat Service
R&D programs, including forestry, forest disease, and wildllg research, -
and forest products utilization efforts, are scheduled for a small overal

increase.

The Department of Transportation (DOT] showed a slight R&D decrease

in the 1978 budget request, primarily reflecting carryovers in 1977 for
some subdivisions. The largest effort within DOT, undertaken by the
Federal‘Aviation Administration on air-traffic control and navigation
aids. remains at about the same level in 1978, The next largest ared is
found within the Urban Mass Transportation Administratieh, and this
program s expected tosgraw considerably to cover ongoing work on new .
fucilities and techniques to improve mass transportation services. Other
mpbstant areas of R&D effort by DOT are railroad research, highway

#research, highway traffic safety research, and research 10 aid Coast

(Guard operations.

The increase proposed for the Department of the Interigr R&D programs
in 1978 was derived primarily from expansion of Geological Survey
efforts. These included a special increase for mapping of earthquake
geologic hazards and earthquake prediction and smaller increases fer
sustaining programs, Nex! in size of R&D support in 1978 is the Bureau of
Mines, where a reduction occurre in the budget request, partly from a
decline in mined land demonstration activities and some coal mining
technology programs, but thesg activities were restored and increased by
the Congress. For Fish and Wildlife Service and Office of Water Research

- and Technology programs moderately increased support was planned.

o The Environmental Protection Agency (EPA) reflected a 14-percent

decrease for R&D activities in the President’s 1978 budget request
compared with a 39-percent incriée in 1077. The 1978 decrease is
attributable to large obligational capryovers in 1977 EPA programs fall
‘into two broad groups: those cancerned with pollution effects research
and tmose concerned with control and management. Chief areas for’

4
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decreases in 197 were air quality control and water quality contral, but
these decreases prabably do not reflect ta real decline in activity,

The Department of Commerce showerl a slight decrese in the 1978 budget
proposal after having reflected R&D gro '\thfﬁpﬂ'l"(‘m in 1977, The chiel
program uctivity is sponsored by the National Oceanic uefl Atmospheric
Administration (NOAA]. which tonducts a number of environmental
study progeams as well as satellite servives and an ocean fisheries an
resources program, Growih of 5 v percent wis expected in NOAA
pragrams overall. ( lhﬁr{'tmmmv R&D eflorts are represented by the

National Bureau of Startlards, the Maritime Administration, and the

gﬁﬁwnumu Development Administration.

total of 27 other agencies reparted R&D activities in (he 197- 78 budgel
il rml Those with the LJM'LI progrims are the Nuclear Regulatory
(unnn!&%_un[I\R Jand the Velerins Adwinistration. NRC was expecled
to receive i 2 d-percent ingrease inthe 1976 budget lo cover react wsafely,
snvironmental, and safeauards research, VA medical and p1 asthelics
research rensained at the same level,

Performers
P

During the 1968-78 decade, ag in earlier periods, most R&D funds have
been directed to extramural performance, I 1968 the share of the Pederal R&D
total represented by extramural work was 78 percent. In 1977 the share was
anestimaled 74 perrent—or §18.0 billion, lnthel%bmge ttheshare of R&D
wark expecled to be extramurally perlormed had risen to 75 percent—ar $19.8
bitlion. Direct work by Federal personnel—intramural performance—

amounted 1o 25 percent, or $6.5 million, based on the 1978 budget,

INDUSTRY

[n 1968 perlormance by industrial firms (including FFROC's) accounted
f r 59 percent of the Federal R&D total, but thereafter a declining trend was
wled in ht* Lh;lre muk pmf;rmui hv ‘hla seclor, IﬂFgFlV hPHLhE DfIESS

universi tlES.,J[ intra muml gﬂroups lhgln tn Lm_iLEélly,

Federal obligations for research and development by performer

[Daltars in millions]

J ,  Actual _ Estimates
- Average annual Percant Parcent
. percent change change changs
Performer 1968 | 1976 1968-76 1977 1976-77 1978 1877-78
Total.............. ... | 515,821 1520 759 +14 524 465 178 §26.317 18 ,
Fedoral intramural ,......nene L) 34030 5710 6.3 6,467 +133 6,548 +13
ndustial firms o] 9047 80050 w5 L1402 | anr | g9 | 134
FFRDC's' administered by
industrial firms ... e 42| ¢ A4 95 1,062 +5.1 1,750 43
Universities and colleges. ... .......... 1482] 25%| -9 2850 | +129 3,060 73
FFROC'S administered by
UNIEREINes. . 611 | 1,081 .1 1195 +128 1217 +1.8
Other nonprofit institytions ............| 383 693 1.7 769 +11.0 72 +4
FFROC'S' administered by )
nonprofit ingfitubions. ................| 3390 231 47 B3| A 21 126
State and local qoveraments ... .,.....' 1001 202 82 35 | +807 383
Formgn performens ..................| 8| 7|  +38 02, +307 w235

" Federally funded research and develapment ceters.

S0URGE: National Science Foundation
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-NASA programs have
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Vo
- Since 1075, however, the miuahml share has risen slmrhlv 45 DOD and
shown greater growth and as ERDA has plaued
incregsing Pmpha%]srmmdu%tmlpe [ormance. In 1977 the indusiry share'sf
total Federal R&D) obligations was an estimated 51 percenl compared ‘with an
estimated 53 percent in 1978. The increasing funds allolted to industry in the
current bl}dgel period (1976-76] may berellected in aveversal of the decline in
industry employment of scientists and engineers recorded in 1970-75,

In 1977 an estimated 86 percent of the Federal support th industrial firms
was directed to developmenl, W pereent b applied research, and 2 percent to
basic research. :

INTRAMUIRAL - ;
¥ P
Although obligations for Federal intramural R&D
grown s fllllyf rom 1968 onward, the share of intramural work within the
Fedéral R&D total has traced a course exactly the reverse of industrial
performance. The intramural share arew uniil 1975 and thereafler has been

" declining,

¢
Intramural performagee accounted for 22 percent of the total in 1968,
grew Lo more than 26 percent in 1975 but dropped to an estimated 26 percent in
1977 and 25 percent in 1978, Federal mlmmuml performance covers costs
associated with the administration of extramural programs by Pederal

personnel as well as costs of direct R&D performance.

DOD was expected.to account for nearly one-hall of the Federal
inifamurﬂ tnlal in 1977 and 1978, followed by NASA with nearly one-fifth,
early nm?:tnnth.%; 1968 the DOD and NASA shares were
largeraml the HEW.share smaller, Ag HEW intramural work has grownin the
'1968-76 decade, so has that of the Depirtments nf Agricullure [USDA), the
Interior, and Commerce,

[n1977 anestimaled 31 percent of the support for intramural performance
wis (‘]ii‘Ef‘jE‘ tir development, 37 percent to applied research, and 12 percent fo
basic research.

UNIVERSITIES AND COLLEGES

Federal support to universities and colleges [excluding FFRDC's) has
increased almost steadily over Ilw 1968-78 decade, [rom 1.5 billion to an
estimated 83,1 hillion (rh; only drop occurring in 1970). Work by this seclor
ﬂlLEHUﬂIE[I fur 8 percent vf the Feder: IR&DI)tdIm 1968, hut by 1977 the share
st 12 prrtpm with hr: sarie share antici ipated in 1978,

4

1o The clrrent (1976-78) period support is aot only rising in currenl
dollaes bul also in constant dollars=—an estimated 7 percent in two vears.

EN S
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wll Toxt Provided by ERIC

erformance have
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Fulluwmg the pattern-of recent years HEW conlinues o account for Gne-

hall of the mtrll Federal R&D support to universities and colleges, slightly

more (han in 1966, NSF has increased support from 15 percent {0 18 percent of
the Federal total in the 1968-78 timespan. DOD, the third agency in size of
support, has myved from 16 ercent in 1968 1o an es! lmﬂth 10 percent in 1978,
- Gurrerttly, ERDA is the fouh agency, now ahead o USDA.

In 1977 the hasic resear & wmpnmﬂnt of Uﬂl\zEl"ilW and- mllegr: pPrlur
mance was an estimated
development,

11 percent.

al Industrial firms? - o '
u-:!la’x,% ﬁ‘- . é\v/ : P‘ﬁiﬁ%

Federal intramural~.._ Jowee™*"™"""™ P
. EE iiii;?l!jr 7
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Research by Fields of Science

Six agencies submilt Ed\pmgram data on research performed at univer-
sities and rolleges by field of bcience, These agencies—HEW, DOD. USDA,
N‘%F ERDA, and NASA—make up 95 percent of the total Federal research
( Support to universities and collees in the current [1976-78] budget period.
Their combined 5uppnr in 1977 was §24 billion and in 1978 will he an
anticipated $2.6 billion, i ‘

The life sciences accounted for 57 percen n[l}w“* il research support of
these agsmwsmlqﬂ with approximately one- hall the funds directed to the
biological sciences. The physical sciences represented 13 percent, with
greatest emphasis on physics and chemistry. Engineering represented §
percent of the total research effort; environmental sciences, 8 percent; sm‘kal

sciences, ercent! and mathematics and computer seiences anil psychology,

3 percent each. All of these fielils showed estimated arowth insupport in 1978
with the physical sciences showing the greatest relative increase.

HEW provides most of the support lo the life sciences, social sciences, and
psychology, althaugh support for psychology dropped slightly in the 1974
estimate. NSF provides the most support to the physical 5(‘i€,nces environ-
mental sciences, and mathematics and computer sciences in 1976, DOD
atounts for must funds for'enaineering research, followed hy N%I’ ;

L. OTHERNONFROKTT

Foderal support to ather nonprofil instilutions {including FFRDC's)
increased in 1977 but dropped slightly in 1978, The share of this sector within
- the Federal R&D total in t htf 197678 perioi is approximately 4 percent, the
Same share i in 1968, [n 1977 the es[hnt al nonprofit institutions that was
directed to development was 46 percent: to applisd research, 42 percent: and
to basic research, 12 pereen.

HEW, the largest support agency, provided A1 pervent of the 1977 tolal.
DOD provided 26 percent,

= 1 '
‘ahﬁf* AND LOCA

GOVERNMENTS
Federal support for State and local uu&?ﬁm’% nts R&D activities showed a

substantial increase in 1977, almost doubling, chieflly bekause of expected

advancer! funding to the States that year for one education program within
HEW. HEW was responsible for an estimated 65 percent of the support to this
sector in 1977, Support dropped in 1978 largely because the education
program revepfed to a normal level. The State and local governmenl share of
thE Fedeml R&D totalis 1 pprrent in mf’h VP{]I uflhrrurrmtﬂ%ﬁ 78) period.

FFRDC's

Federally funded research and development centers (FFRDC's) are R&D-

* performing or -managing organizations exclusively or substantially financed

by une or more Federal agencies and administered for them by indust ti?
firms, universities, or other nonprofit institutions, In 1877 six Federdl
agencies were the sponsors of 36 FFRDC's,

[n 1968 support to FFRDC's admimistered by universities account- nr 52
percent. of total Federal support to this sector; FFRDC's adminis . by
industrial firms accounted for 30 percent; and FFRDC's administered uy other
nonprofit institutions represented 17 percent. During the 1968-78 decade
FFRDC support has steadily increased most notably for those administered

by the industrtal sector, By 1977 thishare of the lotal that was industry-

administered had Tisen to 42 percent, and the share that was universily-
administered had fallen to 48 percent,

ERDA s the primary source of support for FFRDC's, providing an
estimaled 71 percent of thetotal in 1977, ehmpared-with 65 percent in 1968,
DOD is the second largest sponsor, pmwdmg an estimated 17 percent of the .
total in 1977, :

»  Federal RGO oblightions to FFROCY
< by administering sector and agency: FY 1976 (est)

#

=4lars in mﬂmns] f‘
Al :

Seclor  |agencies| EADA | DOD | NARC | NASA | HEW | NSF | Other
Total...........|$2587.5(§1,950.1| $2888 | §1115 | §775 | $623 | §598 | §285
Industrial firms .| 11500 9228| 802 | 877 | — | 460 | 28 K
Universities and |
colleges. ... 121701 9726] 7RG | 194 | 750 | 120 ¢ 6h1 43
Other nonprofit
institutions........ EED,% 610 1200 | 44| 25 | 43 18 | 238

L PP

S l g | — I
: Federally funded rasearch and devalmpment genters.

S0OURCE: National Science Foundation
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Section 3, BASIC RESEARCH ;o

Obligations
N

¢ Federal basic research obligationg arew frop=81,721 million in 1988 to
§2.425 million in 1976—or ap averge annual gain of 4.4 percent, The
increase to an estimated 82,755 million in 1977 and $3,012 million in 1978

represented growth of 13.6 perceny and 9.3 percent, respectively.

!ii;iiiiiiiij‘.!ii'i o E‘Iz‘

Percent of total” F
s

* Despite a significant upward funding trend since 1975, hasic research — . %
abligations, as shown in the President's budget request for 1978, were 5 Average Annual AREE
percent lower than in 1968 in constant dollars, Pe_rceinﬁ Change 16

i ' 19874 - 29

*  Thebasic research share of the Federal RD total was 11 percent in 1966 197476 90 |
compared with 12 percent in 1976 and an estimaled 11 percent in bath E;gzg 133 13
1977 and 1978, : . |

o Tn the next ygﬁ,w years the trend in basic research funding is likely to

continue upward as a result of Federal policy to support this kind of
activityatlevalsthalwillpmducerealgr—mwth,Basedanrenentdecis’ions.
the agencies that will be responsible for most of the inrreasedsupp‘ﬂrt are
NSF,NASA, DOD, and ERDA.

1 F
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Agencies | : o Support for basic research on the part of NSF remained nearly unchanged
- between 1068 and 1970, after which time sleady upward growth began.
The proposed 1978 amount was more than two and one-hall times the

' Thefivelargegtsuppurta_gentziESEHEW,NSF.ERDA.NASA.&mdDDDi p e ds TOTL 1 ,
1968 amount, The NSF share of all Federal basic research support in1968

+

qucount for approximalely 83 percent of the Federal basic research total a | ot 7 _
1 the 197678 period. The same five agencies led tn basic research "~ was 16 percenl, compared with L2 percent I 1976 and an estimated 22
supputt in 1968 but aceounted (65 slightly more of the fotal—88 percent. ¢ percent in 1876 0l tthgr':',“"h propose for federally funded basic
The increasing suppor! for basic research by USDA arid the Interior in rescarch in 1978 over 1077 NSF Iacr:nunted for the largest amount, morf

cecen vears has caused @ drop in the aggrbgate share of the leading five: than one-fourth of the total. This was o cover work in all the scienct

. agencles, In 1978 the anticipated increast for USDA was chiefly disciplines and engineering and included ad emphasis on basic work
*tioibutible to the new competitive grant research fund as well a3 related 1o earthquake prediction. Only NSF and the Smithsonian
expansion of work in photosynthesis and nilrogen fixation by the Institution supporl basic research solely asa,natio_'nalresaurceinsteadof
Agricultural Reseitch Servive. Fur Interior an increase was chiefly for a fullullment of other broad-mission objectives. Between 1468 and 1978

the growth in basic research funding for these agencies wag 167 percent

work in earthquake prediction on the part of the Geological Survey. ur _ :
compared with 59 percent for the mission-oriented agencies.

o Throughout the 1968-78 period HEW has been the leading support agency
(e basic restarch, The HEW share of the basic research total grew from

23 pe

, earch funding has been growing steadily since 1974, The
estimated 26 percent. The Nationl [nstitules o Health (NIH) accountfor 3 ERDA basic research effort is largel

peent in 1968 to,4 high of 28 percenl in 1974, The 1978 shareisan # © ERDA basic res
* [ ly directed to physics—specifically to
approximately mine-tenths of the HEW basic research total. The 4 the biasie energy sciences—to gain an undlerstanding of the fundamental
2 natufe of matter and energy, and to high-energy physics to study the
| 'tinn-aﬁdiransfurmalicjnnfthesmalliﬁtcunsitulenisufmatter.T%e
78 Jevel, as shown in the budgel, was 4 most twice the 1974 support

vel, bul the share within all Federal baste reaaarﬁ has dropped to 14

~ Institutes fund programs i_@‘furthm”knnwledgﬂinthehiumedicalscientes )
25 1o the buses of health and disease and methods of diagnosis dnd
treatment. Their small increase in 1978 reflected Tunds carried over-H————

1977 fpum 1976 hecause of a late apprapriation that vear. Myuch of the 1978

bncrease for HEW was attributable to the National Institute of Edusalion, reenl from 16 pﬁrcqg!t in 1968. 1\
| LA {
) b ' e
] i ) N ot : i
Federal obligations for basic research by agency |
(Dollars in miflions] ‘
i L o . ) _ ] _ . /1
_ . Y Actual Estimates _ /
/ T T T | -
[ Avarage anpual Percant Percent
: ] : percent change change ghange _
Agenay 1068 | 1976 |  1968-76 1977 197677 1978 197778 , " '
. - f’ 7 & !‘i
) Total e o B1T2Y ) BR42 44 §2755 | +136 | $30% 93
¥ _ Department of Healif Educatnm, l ;
and Wallare e T b5z 5.4 7 +146 13 +35
National Szience Foundation. .......| 282 54 6 608 +15.6 677 17
Energy Research and Development
AGMIRETALON ~vovvvrsovrernene | 282 4B 26 31 +130 49 | A7 o
National Aeranautics and Space
ATASIERNON. o roeeeseen| 221 2 A1y 3 -2 365 +41
Department of Datense .o 763 248 -7 HE 109 314 +142
OHGr BGENCIES . ovovoerereioet 206 367 +13 416 . +149 454 491
'  Atdnic Energy Commission prior to 1974, . ‘ I
!
SOURGE: Matanal Sgience Foundation ' ) ; s
. kS . t_} _—
¥ C
iy
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L fﬁAgA showed increased support for basic research in 1977 and 1978, but

‘these levels were still less than the 1969 high. The NASA share of the

Federal basic research tatal in the 197673 period is 12 percent compared
with 19 percent in 1968 and 21 percent in 1969, After thal year a general
decline took placethrough 1976. The NASA hasic research effort in 1078
is primarzly related to the study of the Earth's upper atmosphere {0 assess
the physlt:alfffécts of natural and man-caused events,

DOD support for basic research has fluctuated throughout the 1968-78
decade, remaining below the 1969 level uniil the 197 budget proposal,
- which included a 14-percent increase. DOD) basit research activities were
turtailed following the Mansfield Amefidment (o the military authoriza-
tion for fiscal year 1970 that. resteioff research to that with a direct
relationship 1o a specific military function or aperdtion, In the 197§
budget, however, a DOD policy was initiated to reverse 4 long-term

decline in technology base efforts, which has had some effect on basir

research funding. Currently DOD supports basic research chiefly in |

metallurgy. materials, enginesring, oceanography, and physics, The DOD *
share within the Federal basic research total has fallen from 15 percent in
1968 to an estimated 10 percent ip 1978,
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" Performers

=

F

o Universities and colleges have alwiys been the largest performing sector
*for federally funded basic research. The 1968 share of Federal basic

" regedich total fo '
years, and increasing to 47 percent by 1975. The 1078 share is an
estimated 46 percent, HEW has provided the largest amount of supportin
each year of the 1968-78 timespan except 173 when NSF provided more.
At present each agency provides more than one-third of the basic rgfearch
support to the university-and-college sector, much of the HEW funding
directed to support at medical schools, NSF awards grants on B
competitive basis for research projgct support to institutions of higher
education in every State. [n fact, one-half the growth of $109 million for
this sector shown in the 178 budget was attributable to NSF. However,
DOD. ERDA, and NASA also showed increased support in 1378, Their
combinedyshares amounted to one-fifth of the total.

The Federal intramural sector has been
. research performance in the 1968-78 period,
was an estimated 30 percent.

fn the 1976 budget the share

NASA s the chief support agency for intramurally pecformed basic
research, acdounting for 21 percent of the total in 1068 and an estimated

. 19 percent in 1976, The share of HEW has increased from 17 percent t0 80

this sector was 43 percent, dropping slightly in later

the second largest for basic -

estimated 19 percent in the same time period. DOD was the second largest
support agency until 1675, but the DOD share is only 13 percent at
present. Both USDA and Interior have been increasing intramural
performance of basic research since 1968 :

FFRDC's/ administered by universities make up the third largest
performance sector for Federal basic research, The 178 share of the basic
cesearch total for this sector was an estimated 12 percent, based on the
budget, compared with 13 percentin

four-fifths of the total support o university-administered FFRDC'S.

Federal support for basic research performed by industrial firms
(including FFRDC's) remained below the 1068 level of funding until the
1678 budget, The industrial share of the basic research total was 13
percent in 1988 but had drapped to 6 percent by 1974, Growthsince then s
reflected in the 8-percent share estimated for 1978, Boththe declinein use
and the recent growth for this sector are attributable to NASA more than
any other agency, bgt ERDA has made an important contribution to the

rise since 1975,

/
Federal obligations for basic research by periormer
[Dollars in millians]
N  Actual Etstirnaies B
’ Averags annudl Parcent Parcent
percent change ghange change
Performer e | fore | foeeTs | tam | wieT? | 1978 | 197778
O] $1721 (62425) 444 s2755 | +136 | $3012 03
Fadaral inframural ., ...oovveveermnneens A 1.3 791 00 851 +6
\ Industrial HEMS' ...ovvvvninrnieinns e 182 44 m +32.2 0 +24.4
Universities and colleges.............. 745 | 1% 5.4 1280 | +135 1,389 84
FFRDC's administared by
UNIVEISIIES o ovvovivnrereeineene| 22D 284 30, kit +108 kL +102
Qther nonprofit ingtitutions’..........-.b 97 | 108] -~ 14 125 57 1A +#8
Other ParOTMErs ........oooovoneeiers U 25 1.0 33 | +30 H +30

SOURCE: National Science Foundation

, ' Includes federally funded research and development centers administared by this sector

[y §

1986, ERDA accounts for morethan '



¢ The physical sm)nces made up an- estlmated 30 percent of the tota] basic
~ eseqgch effort in 1078, ERDA has always been the largest support
agency, providing more than one-third of all suppnrt in. 1973 NASA and -
NSF make up fost of the rest.

1
) .

¢ The environmental sciences share of tfie basic research total increased
ftom 12 percent in 1968 to an estimated 15 percent in 1978. The two major
sources of funds have been NSF and Interior, followed by DOD and
NASA. -

Universities & collages , : ; '
. 1 ¢ Engineering represented 10 percent of the "basic résearch total in the
' current {1976-78) period, compared with 9 percent in 1968, DOD, NSF,
* ERDA, and NASA have been the major support agencies, their combined
shares accounting for over nine-tenths of the total in 1978,

% The social sciences accounted for 4 percent of the total basic research
effart in almﬁt each year of the 1988-78 period. Nearly two-fifths of the
support was provided by NSF in the 1978 budget, followed by HEW with
one-fourth. USDA is another important source of funds to thls field.

Federal intramural 5,,“ __..:-'
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FFRDC § admm by universities- \b
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Industnal firms® -~

Federal obligations for beslc ressarch by fleld of sclence”

(Dallars in millionsj

o Actual  Elinals

~ Fiedofscience | 1968 1976 1917 | 1978

T o] SV | S2425 | $2085 | 83012

Life SCIBNGES ovvvvoevvrrerierr | 510 77878 1007 7 1,058

PSYENOIOGY «.osvvvevnviniinisininns 55 4 5 5

* \ Physical sciencs. .. T . RS BDE L

ASIONOMY v 10 159 180 20

Chemistry ..oovevieinniiniinn, 118 175 0 22

' Physms , 32 KX I 460

Fields of Science Environmental sciences........ Ceveri 7 199 355 394’ 438
- ) ' L o AtmOSpheric SCiances................... 107 11 128 132

¢ Performance of basic research by fields of science shifted somewhat Geological SCIBNCes .................... 51 140 155 184
during the 1968-78 period. The life sclences began receiving the largest OCERNOGIAPNY .......vvesvrisnes 0 [ @ 100 110
share of support in 197Z; prior to that year the physical sciences had L e L . 10 12
received the largest share. ’ Mathematics and cafnputer gmem:es ....... 87 70 7 8a
Enginesring................ A 156 240 268 207
ial 5¢i . ; 5 2 13-

¢ The life sciences accounted for an estimated 35 percent of the basic é?ﬁ;j;f:;:; S E; gg 12; 145
research lotal i the 1978 budget, and HEW represented more than three- - ' B - )
fifths of this support followed by USDA with less than one-sixth, SOURCE: National Science Foundation 4
¥
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-$5,4t}8 in 1976 and was an est lmated 56,099m 1977 and $6,4791n the 1973
budget pﬂ)'pﬂsal Thése figures represen all- pEfce‘nt average annual

1077 and'a 6.2- percent increase in 1978,

Applied research funding has stayed ahead of inflation in most years so
that in 1978 the estimated leve is 13 percent higher than the 1968 level on
a constant-dollar basis.

The applied resear%hare of the Federal R&D total in 1968 was 20
percent and has shown general growth over the 10-yearspan. In 1978 and
1977 the-estimated shares are each 25 percent, one percentage point less
than in 1976,.the high point.

ﬁ

Applied research support is currently-showing no real growth or decline
but is remaining steady. The likelihood is that thiscon  + will remain
unchanged inthe near term in the absence of any goverr -~ Rwide applied
research policy. The same agencies—-DOD, HEW, and *:ASA— can be
expected to remain the leaders, but virtually all Federal agencies will
support apptied research efforts. . ‘

Parcent of tatai x_i‘
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™= Obligations

Average Annual
Percent.change

197476 104
1976-71 1.9
1977- 78 6.2

%87 61|




/

‘ . : Lo

R [ ) #E . 7‘ ’ P o o . R
Aggnciag ; a ¢ The HEW level of support for Federal applied research has more thas
" doubled in the 1986-78 period. In 1977°-HEW was the largest agency
! DDD HEY; E": NAShA have been thipnlﬁxary ;ngﬂr; le appl\id 7 sponsor of apphed research. The HE'Wthre of the apphed research total
researc;afl roughout tde 1968-78 pefrm T IE]; c mls SIEPES : -was 24 parcent in 1968 but had moveq to 28 percent in 1976 ancPl977 In
counted for an estimated 83 percentofthe applid research ttal i 198 the current {1976-78) period dollayf increases- are largely based on
?Compared with 73 percent in 1976. Other Federal agencies have increased i & Health..
j programs of the National Institutes ,Heat .
applied research,activities in recent years, most notably ERDA, USDA, -
the 197 |
, :;:gﬁtehz? Eﬁ:fmmszllgi (Z;ﬂsm?eruglEZhl]Ll: d lge:reeaseg bsdagnael;ltlfng Zfeﬂ d“;; * The NASA level of suppurt for appﬁed research has nearly duubled
ges! gyﬁe“ between 1974 and 1978 after showing no sustained growth inthe 1968-74
pen:ent .
. period when the Apallo program was phasing down, However, the 1978
¢ DOD has spﬂnsorad more appheﬂ" research than any other agem‘.y in the * igerease proposed for NASA applied. research. activifies was second
1968-78 decade. At the present time, however, HEWs sponsoring almost - largest among all Federal agencies after DOD. NASA applied research_
an équal amoynt (and more in the 1977 pstimate]. The shareforDOD of 28 support is currently directed to the aeronautical research and technology™
* percent in 1976 compares with 42 percent in 1968, DOD support gained _program, to the space shuttle, to earth resources detection and
significantly in 1972, and again in 1977 and 1978\ but from 1974 onward - monitoring, envun‘;lmentalquahty monitoring, ocean earth dynamics,
the other chief support-agencies have tended to increase their applied - bind weather monitoring and forecasting, space communications, and the
. research funding more rapidly. All three services and the Defense maintenance of of  strong technology base, The NASA share of all Federal
VAgencies contribute to the DOD applied research total, but the Air Force -applied research was 17 percent in 1976 and an estlmated 16 peraenl in
* i the leading source of support by far. 1978,
I | — >
Fegeral obligations for applled research by agency ! e * )
{Dollars in millions] . o *’3‘
) - - Actual - ] Etlmates o A
Average annusl Parcent Parcent
parcent change] change change
Agoncy 1966 | 1076 | 196876 | 1T | 100677 | % | 197
[ > M
| oo T SUMO | S548) 11 [8608 | 49 | e | w6 C
Department of Defonse . ............ ), 1315 w0 [ e | 90 | g | w2
Dapartmant of Health, Educanon, : :
andWelfara ...............oo e -750 | 1,511 92 1,683 +114 1186 20
National Aeronautics and Space  +
Administration...(".................| 53| 930 1.1 991 +6.6 1,061 +1.1
Energy Research Development _
Administration' .................... | 120|401 683 489 | +219 53 | +110
Department of Agficulture .............[ 140 | 2N 4.6 a7 +133 335 1
Envifonmental Protection Agency ......| = | 142 = 183 | +358 166 <140
Depariment of Commerce............... 30 | 133]  +200 B0 | 128 . 150 -
Copartment of the Interiar .............| 102| 1% 2.8 - 140 102 142 1 14
- Nuclear Regulatory Commission .......[ — | 88 - 14 | +295 19 | +n9
. . Velerans Administration................| 38 76 41 86 | 132 87 .2
' National Sgiance Foundation. .. y i, n» 3740 69 42 n +43
Department of Transpanahm 18t 3 40 46 | 484 L 198
Other agencies........................ 40 127] 3 154 | 213 167 | 44

" Atomic Enargy Commission prior to 1974,

SOURCE: National Scienge Foundation
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ERDA is the fourth largest sponsor of applied research inthe 1978 budget,
having more than doubled such activities since 1974, The 1977 increaseof
an estimatéd 22 percent and the 1978 estimated incredke of {11 percent are
among the highest of any agency for those years, The ERDA share of the
Federal applied research total has increased from 4 percent in 1968 to 7

* percent in 1976 and an estimated 8 percent in 1978, Most funds are

directed to work in physics, geological and atmospheric sciences,
chemical engineering, and the life sciences, and cover nuclear and
nonnuclear technology applications and environmental healthand safety

~ assessment,

The USDA applied research effort almost doubled between 1968 and 1976

and in 1977 and 1978 showed estimated growth of 13 peréent and 9

percent, for those respective years, reflecting increased public interest in
food problems. The 1968 share af the applied research total was 4 percent
but is still coly an estimated 5 percent in 1977 and 1978, Much of the
recent program growth can be attributed to work by the Agricultural
Research Service in pest control, application of remote sensing
technologies to meeting problems related to reduction of ozone as it
affects agriculture, conservation of soil and land resources, and biological
sciences related to plant production. Work by the Forest Service has also
contributed to these increases. ‘

Q

i

hen‘ rElahve contribution to

than uther kind of R&D &c 1v1tyi and th‘us it is not surpnsmg that th;
intgamural sector accounts for the largest sharg of Federal applied
research obligations—38 percent in 1968 and 39 peteent in 1976, with the

estimated share in 178 placed at 36 percent. Gradual growth in support

has been shown in the 1968-78 decade. Until recently DOD was the largest

sponsor of intramurally performed applied research, but since 1976
" NASA has been the leading agency with much of the growth connected

with the space shuttle. Absolute funding fell for DOD after 1974 but had
" staMed to rise againin the 1977 and 1978 estimates, especially on the part

of the Army, After 1974 DOD inititated a peticy of decreasing the useof ts
|aboratories and increasing the use of industrial firms for work in
technology base (much of it applied research), HEW has: in most years,

been the third largest sponsor of in-house applied research (gxcept for

1973 when it was the second largest) with steady growth recorded from
1971 onward. Bath USDA and Commerce have reflected recent growth in
thi use of the intramural sector, which has had the effect of increasing
o total Federal support.

Indsal firms?® , =

—



Industrial firms (including FFRDC's) havé made up the second largest
performing sector for applied research in all years of the 196678 decads,

but growth has been significant only from 1974 onward. The increase of

283 million expected in 1978 was the highest among all sectors:Nearly
four-fifths of this increase was attributed to DOD, The industrial total
has been most affected by DOD since this agency has historically
spansored more industrially performed applied research then any other,
NASA is another important source of support to this sector, especially
singe 1974. Only in 1977, however, did the NASA level reach and surpass
that of 1968. I the current 1676-78) period ERDA and HEW are showing
increased support to industrial firms for applied research projects.

Universities and colleges show steady growth over the 1868-78 period in
applied research work. HEW ‘has been primarily responsible for this

activities have made up approximately one-fifth of the Federal applied
research total in almost all yeats of the decade and of these awards, HEW
has accounted for approximately two-thirds, Much of this support is -
directed to medical schools for health-related research, DOD, the next
support agency, shows moderate growth in the curtent period, and USDA
shows very significant increases; the 1978 increase is related to the new
competitive grant program, /

growth. Awards to the academic sector for Fedetal applied research

Support for nanprofit insfftutions has ingreased gradually ovey the 1968-
78 period so that at present this group represents 7 percent of e applied

research total. HEW is the largest sponsor of the applied research
performed by this sector, representing more than one-half the support;

Federal oblgetlons for applled research by performer

(Dollars in millions]

7  Actal B Estmates
Average annual Parcent Percent
_ percent change thange change
(- Pdormer | 1968 | w6 | 10676 | 9m | e | o | 1o
Tolah oo ] 53140 SSL‘HE 11 SE,DQS | 18 §E.479 62
' Federal intramural ...................| 1041| 2149) 82 | 2311 | +103 | 2446 | +32
‘ Industrial firms' .......................| 951 1,388 +49 1571 +13.0 1810 148
. Universitiesand collges......,.......| 87| 1120|485 | 12 |+t | 1@ | 3
FFROC's administered by universities,..| 154 | 265 14 AT | +19F 33 -13
Other nanprofit institutions'...........| 202 | 302 .6 424 8.2 45| 50
Other performers....................... 106! 178 1 155 +33.6 144 7.1
' iﬁt}ll;l.ﬂ_ti!é '_fede_rally funded rasearch- aﬁd_dsvelgpmsnit genters ad}ﬂ}ﬁ_ist_ered by this sssic{r; ]
SQURCE: National Sciance Foundation '
- _
, i :
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Engineering has always represented the largest share of the Federal
applied research effort, In 1968 engineering accounted for 43 percent of
the total and in 1878 or an estimated 33 percent, DOD now sponsors
~nearly one-half the engineering total compared with nearly two-thirds in

1968, NASA has rgcently mureased support to thlsfleld and since 1074

prnpns&l the NASA share was 3 percent and the NRC sharean eshmated
b percem

. The hfe sciences were expected to account for 32 percent of the applied
research total in the 1678 budget compared with 30 percent in{968. HEW
has been the largest sponsor of work in this field in the 1968-78 period,
accnunlmg for appmxlmately seven- tenths of the mtal Hnwever. USDA,

programs, Until the current period{1976-78) DOD was the main sponsor
of applied research in the physical scienbes, but at present DOD accounts
for one-third of all support while ERDA accounts for more than two-

fifths.

Suppart for the envxrﬂnmental sciences increased one and one-half times
between 1968 and 1978, and in the 1978 budget represented anestimated 8
percent gf the Federal applied research e ffort. NASA, DOD, and ERDA
are the chief sponsors of such work. In the 1978 budget NASA accounted

for an estimated 37 percent, DOD for 22 percent, and ERDA for 20 percent.

' by 3 percent from 197610 1978 ;ég‘{:jul tof the expanalon of ERDA

Funding for applied research in the social sciences hag gradually grown
between 1968 and 1978. The share of all applied research in 1968 was 4
percent and in 1978 an estimated § percent, HEW has been responsible for
nearly one-half of the support to this field. USDA and NSF have also

contributed importantly.

Psychology was expected to account for 2 percent of the applied research
total in 1978, with four-fifths of the funds commg from DOD and HEW,

Mathematics and computer sciences was expected lo account for 1
percent of the applied research tatal in 1978, Although the share of the
total has dropped fmm 2 psrl;en in 1568 nverall suppurt to this flEld has

Federal obligations for applied research by fleld of sclence

F

e [Dollars in millions) !
— 3 —— m— !

Actual ~ Estimates - -

~ Fedofscignee - | 1863 | 176 | 1977 | 1978 °

T T S 9140 | S48 | 950 554797
L0 SIS | e | 19 | 20
* Pgychology ....ivvvne e NRTUTTOR B 9 112 12
Phyﬂcalsclsnces.,”.x., ...... N . 499 | 59 639
ASONOMY . .oeeirriiieiinsisnns M 4 4 4
Chemisty . ...oiviiinnn | 120 150 168 169
PhySIEs ........... TP o, 80 2 | I8 395

o S Bl 9 | e | 0

Environmental SCiences................... 19; 415 | 45 {13777
Atrmoapheric sciances........ IR BB 172 189 193
Geological SCIENCES ................... - 65 o 103 12
Qcaanagraphy .......... NPT kK] 73 a4 83
Dther 7 a1 83 L

. = ——F ——= — =

Mathematics and computer sciences..... . 53 8 8 QE .
ENGINBAAING .......coovvvvireiivisiionnny| 1,348 2108 233 | 2514
50cial SCIANCES . v vvv v vreiiienene| 133 305 355 369
Othar SCIBNCES ..o evivevvsicsrrnnns 47 143 178 186

SDUHCE Nsiu:mal Scnence F@undatmn
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' Federalnbligatiansfnrdevelnpmentjfimuumedlnfﬁ‘lz.ghillianin]!{)?ﬁ.an R . Pereentof total o
estimated $15.6'billion in 1977, and an estimated $16.8 billion in 1976 ' S .
This growth represented a 21-percent increase in 1977 and 8 percent in | [opupassraeses
1678, | ¥ 10
s - o ™ Oblgtios
*  Although current funding tor development is considerably higher than gl o e
the $11.1 billion obligatedin 1988, 4 lass of 17 percent in real (constant : ' ‘ '
dollar) performince is seenthetween 1968 and 1976, — L
o 5 ~5 Average Annual :
. ; . 18 Percent Change M
* The cJe‘:velupInemtlshare of the Federal R&D fotal fell from a high for the o : ——
decade of 70 percent in 1969 to 62 percent in 1976 but rose to an estimated 1968.74 - -0
64 percent in 1977 and again in the 1978 budget. The vecent grow, is - 137‘3'@ 87
attributable to DOD programs, 1 rapid expansion of ERDA programs, 3 17677 2. 11
and o smaller increases on the parl of NASA, ' A, 71977:7_8 '8
. _ , ( , 1 | I R N T L lp -
¢ Despite recent growth thal has representod nrealexpansion of federally 1% N ) " ¥ . B
supporled development activities, the gutlooh for continued growth B ‘ . Fiscal Yoar — ost)
augge%t l&‘\':ﬁls th&itﬁ&\fll-l i{hruut. k:g.zesp F!(:_&% }_Wh_ ln,fli{téo-!j],' Fhr mtr FJf SOUREE N Sckwes Foundton President’s 1978 budget .,
grawth for different sectors may vary, with industry likely fo be favored - .
over other perfurmers of Pederal development proggams,
¢ . 7




Agencies the DOD development increase. Major Air Force development programs

: _ include the B+1 bomber, the F-16 air combat fighter, the M-X intercof-
tinental ballistic missile, the ALOM air-launched cruise missile, and
elforts on'the space shuttle. The major Army efforts include the SAM-D
Palriot missile system, the AAH advanced attack helicopter, the XM-1
the development talal, but in the 1978 hudget three agencies=DOD, tank, and the ballistic missile defense (BMD) systems technology
'ERDA, and NASA—provided the predominant support ty this type of program as well as the BMD advanced technology program.

aclivity=92 percent of the total )

- In 1966 DOD and NASA alune accounted for approximately 88 percent of

o In the 197578 period ERDA stowed a large increase for development
activitis. which more than doudled in those years. The 1978 estimated
dollar increase was second only to that of DOD. Between 1968 and 1978
ERDA is the only major support agency loreflecta constant-dollar gain~—

_ 79 percent. The ERDA share of sthe Federal development lotal has

in constant dollars in the last decade is 12 percent, However, the planned inoreased rapidly, from 9 percent in 1974 (and most prior years) t0

nerease for DOD in 1978 represented nearly three-fifths of all Federal approximalely 19 pestent in 1978. ERDA development programs are
growth in development programs, Approximately one-half of this diverse, covering the LMFBR, work on pelroleum and natural gas, oil
increase can be attibuted to the Navy for work on the F-18 air combat shale and in situ technology, solar energy, goethermal energy conserva-
fighter, the Trident missile syst  the Tomahawk missile system, tion R&D activities, fusion power, fuelqyclewnrk.nucleardevelnpmgm,

VISTOL aireraft development, and o LAMPS helicopter. among the safety facilities, nuclear malerials security and safeguards, naval reactor

major programs. Nest is the Air Fore, accounting for most of the rest of work. uranium enrichment activities, and weapons R&D lesting. ¢

o DOD has historically provided the largest share ol suppart for
development, accounting for 55 percent in 1968, compared with an
estimated 59 percent in 1076, Although DOD has shown dollar growth in
each year gince 1970, with current support al an alltime high, the decline

\ - { .&

Federal abligations for development by agency

( /
[Dallars in millions] i
A
Aclual 7 Estimates
Average annual| | Percent Percent
percent change change change
Agency 1068 | 1976 | 196876 | 1977 | 97677 | 1978 197TTE
TOW o ee e e | 510080 f2885 19 §15612 #2172 §16.826 | +7_.E
J Degartmentol Delense /vt 61327 7867 32 | 7 8930 .7
/ Ve Energy Research and Development : ‘
f-‘" / ATUEEON vt 6T 1782 77 2700 558 37 16!
\ Sational Aeronautics and Space g
Administration. . . 35713, 224 5.7 2,300 34 2441 5.3
Department of Health, Educatiorn. |
, ang Weltare ... ao|os) 383 +lTh 620 | 31 521 15
Ougarlment af Transportation ... .| 120 263 103 361 +31.3 62 3
E-uronmental Protection Agerey ... —| 104 - ur | 413 177 | 136
~ OIRBT AGENGIES v ooreireen| 163 28 78 3B Ma 295 42
&,‘Mf_; = ' 7 ‘ ‘ =
t Atomic Energy Cammission prior to 1374,
L
50URCE Mational 3cience Foundalion
K
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Trends In Faderal obligations for development
by agency
Bilions of dolrs "
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Fiscal Year est.|

3riar 1o 1974 AEC data were used.
SOURCE: National Science Foundation

Aler 1968 NASA support oy divelopinent decreased alinos) steadily
b the 197674 prertod when moderale gaing were shown euch yedr for
work o the space shuttle, spave transpartalion systen uperalions
capahility and o trackime and dat, aggusition, The 1978 development
ttal s still wel helow the VIGH Leve =67 prpeent less in eonstant dullars.
The NAS A share uf the Fedural o tloptent tolal was 32 percent i 1958
compared witl an estimated 14 prrcent 1974,

Although growth i development work s been shown hy HEW. (he

Departinent of Transportation (DT and ERA, these aoeniies stil] make
prsmallportions of the Fedeal decelpment ol =Wy percenti the

978 buduet vstite, DOTZpercentand BPA Toss than | peecent, Within
HEW most develapment activitios o spuiisored by the National

Institites af Health arid the Oftice of Fiucation andwithin DOT by the
Fudderal Avidion Administiation,

President's 19?E_budget :

Performers

Industedal Trms have heen the major perlormers of development work
hroughout the 1968-78 decade, accou nting in each year for well over one-
ftll the Fedleral development total Towever, the level of support for this
seclor yemained below the' 1968 amouat until 1976 when ingredsec:
fundindyn the part of DOD, ERDA 'and NASA moved the ubligation l¢vel
Lo adehsh point snrpassed only in 1967, The eclining trend after 1867 had
been attributable o the combination of 4 decline in NASA support of 1he
Apull program and a no-prowth situgtion in DOD's Weapons syslems
Autivities in most years, But by 1976 funding for the NASA space shullle

it begun to expand significantly at the same time thal DOD advanced
technolagy development increased and FRDA programs in energy
development gained added momentum -

[n ¥he next two years— 1977 and 1978—NO0 and ERDA conlract awards
o mdustry (and indus: y-administered FFRDC's] for development
continued 1o arow rapidi, gl those of NASA moderately. Greatest
relilive growth wag show: WY ERDA, butineach vear DOD acefunted Tor
more than une-half the g th, 101977, Tor the fips( time, ERDA became
the agency second 1o DU 5 in the use of the ndustrial sector for
development work, The ind- v shareol the Federal development 1o1al—
Thperren’ i,

Trends in Federal obligations for development

by major performer

Billons of dolars ' b
12 —— ——— — —y
0+ -

* Industrial firms?._ )
g p—— ﬁ"x‘% 7 f q _
6L - d
4 Federal intramural 1

GEESOEEasanmg :’}iil!"!!!ir_i_lli'!.é.!i...!.

2nﬂ."ﬁﬁi“.“!.giéiuin!!,, Efdisusay : { i
0 | I | [ N :'J L
1968 70 72 74 76 (35;47_8

Fiscal Year | — ,
' President’s 1978 budgat
Hncludes federally fundag rasearch and development centers (FFRDC's) adrminigtarag by indus-
tril firms.

SOURCE: National Seience Faundation



£ 1t can be assumed that the upward trend in the use of industry fgr

development will continue for the nex! few years, pethaps until 1980 or
1981, but at lower rates of increase. This assumption is hased on the
established position of the large DOD and ERDA programs mentioned
earlier in this section. Some shifts may occur in DOD program emphases,
but the overall development effort of this agency is based on carefully
determined strategies. As for ERDA' even though work on the LMFBR has
been curtailed, this program can be expected lo represent a significant
effort in the near future, and other ERDA programs can be expected to
show continued growth. At the same time, the pace of increase in
development of the NASA space shuttle s slowing downand s unlikely
to bemade up by the anticipated increases in work on space transparta-
tion systems (STS) operatjons capability development. However, as the
new 24-meter space telescope and the Jupiter arbiter/probe enter
development sgages. overall NASA development levels may be sustained.

Thus, the larger companies in aircraft and missiles, in electrical

equipment and communications, in machinery, and in chemicals can
expect moderale R&D growth in the near-term, or at |east no decline.
Employment of R&D scientists and engineers may rise somewhat,
although not to the levels experienced in the late sixties. In constant
dollars the use of industry for development by Federal agencies has

A

The intramural sector has always been second in performance of
development work for Federal agencies. Support for this sector hbs
fluctuated tHroughout the 1988-78 period but has shown a fundamental
rise. Intramural performance accounted for an estimated 17 percent of the
Federal development total in 1968 and had isen to 22 percent by 1976 but -
was expecled to fall to 19 percent in 1978, DOD, the largest support
agency, has shown increased support for intramural performance in the
past decade at the same lime that NASA support has decreased in an
absolute sense. NASA, however, shows moderate growth in the use of
this-sector in the current (1876-78] period.

FFRDC's administered by universities have made up the third largest
performance sector Jor developmen! work in most years of the 1968-78
decade. Their share of the Federal developmient total in 1968 was 4
percent and an estimated 3 percent in the 1978 budget estimates. ERDA
has always accounted for most support Lo this group, followed by DOD.

The remaining performing sectors—~other nonprafit institutions, univer-
silies and colleges, State and local governments, and foreign—accounted
for an estimated 6 percent of the develgpment total in the 1978 estimate,
up from 5 percent in 1968, Much of the increase can be atiributed to

increased support by HEW ta nonprofit institutions and to Stateand local
F, y W

‘declined an eslimated 21 percent between 1968 and 1976, governments. . \ L
- i
""i \_ .
Federal obligations for development by performer
\ [Dallars in millians]
,\ L Actual - Estimaes -
i Average annual Percent Percent
) . |percent change ; change change
Performer wgs | ore | 1ogee | rer7 | aared7 | 1978 | 197778
RPN A B SRR ISR N
l H
TOEEL e ivne e §11.060|§12885) 9 _‘5;15(612 fETE STG,_B_EE o 14
Eeceral ntramural oo 1643 | 2842 149 3,305 63 | 340 17
[heustrial firms' s 5282 8,717 v 10,666 +226 12,009 +12.4 o
Universities and colleges......... .. A0 268 .0 36| +186 M| 1
FFROC's agministered by .
o UAIVETSILIES oo “q 15 51 54 563 #0y 857 -1
Otner ronprofit inslitutions' .. ... .i..| 320 42 +35 412 16 a5 | 18
Other pgrfgrmers._..H..!.,..._.;,}. I IR k| BT 280 | #1103 254 -3
" Includes lederally funded resaaréh and development centers administered by this sectar.
/E ‘ ¥
SOURCE: National SienceFoundation /
Fy
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Section 6. GEOGRAPHIC DISTRIBUTION, 1976

For 1976, Federal R&D obligations of $20.3 hillion were reported by 10
participating agencies, representing more than 97 percent of the Federal R&D
effort, These agencies also reported 5799 million for R&D plant.

Data are reported on a prime contract basis, afthough additional data
were obtained from NASA on the effects of first-tier subcontracting in 1976,
[ndications from the NASA data are that if subcontracting is taken into
account, the dispersion of funds is greater than the pattern shown in tne
following pages.

Synopsis

ynop P

* [n1976 EL’-EI‘}’ State and the District of Columbia® receivet Federal R&D
support. California received the largest amount—85.5 billion, and South
Dakota received the smallest amount—56.8 million,

'_ v, FourStates—California, Maryland, Massachusetts, and New York—each
teflected more than 81 billion in Fetleral R&D support in 1976,

o SevenStates and the District of Columbia were recipients of Federal R&D
funds in the $500 million-to-$1 hillion categary,

o Filteen States received from $100 million to $500 million in Federal funds
for R&D activities in 1976,

*Sep National Aeronsifics and S Alministraton, Offiee of Procyesnenl, Anmio!
Procuremen! Report, Fraval Yer 1076 [Washingtoi [1.0. 20516]
*ln amalyses of the geographic distribution of Feleral R&D obligatims the Distriet ol

Columbia is ¢

sitleree] 4 St

{
¢ Fighteen States reflected support levels between $25 million and $100

million, and the six remaining States received Jess than $25 million.

* I 1976 a total of 41 States received larger amounts of support than in
1975, Nine States and the District of Columbia showed decreases. In 1975
increases were received by 39 States and the District of Columbia,

Distribution of total Faderal R&D obligations
by State: FY 1976

WEST NORTH
CENTRAL

EAST NORTH NEW

MOUNTAIN . o o
3 CENTRAL ENGLAND

asgts

AE 1A

bV "MIDDLE
AN ATLANTIC

PACIFIC

ATLANTIC

CENTRAL

WEST SQUTH CENTRAL
! 41 billian or maore . $100 to 5500 millian
4500 10 1,000 milfon* ] $25 1 $100 o
D Under §25 million

SOURCE: Mational Scienca Faundation
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T\re_nds in the Leading States

FDF A n’u’mber nf ymr% rrmm ‘%latfﬂa hrwe

Federal RaD Euppur[yeam[lm ear. First Ny
these is California, which has pever received a
share of the Federal R&D total less than 21
percent. In this State the highly concentrated
industrial skills and facilities in aircralt,

Califarnia~__
Y

a9l |

| Maryland., .+

“T__i

LT ius.-!? e Speaies
- - "f:“'!-\

ol

o
i

. / EW, Y ork
Massachusetts

ﬁ — 1,‘ I R

w " " 6

R Fh:dVllf
m&mﬁm&ﬁm“ﬂmh‘m
* SOURCE: Nedore Scecs Founditon

gerndynamics, and related industries combined
with long-established Federal intramural in-
stallations and universily research strength have
produced an unusual enviranment for the ac-
complishment of Federal R&D projects on the
part of all agencigs, espeially DOD and NASA,

Second-ranking States have been New Yark
frnTl 1963 to 1@7[ ) and Mmyldnd frum 1971 to

rempl uff&deralR&D Ub]lgd[l()ﬂ&lﬂ all heyeara
surveyed. The criterion for leadership is not, of
course, necessarily confined to the 10 most’
heavily funded States, The leading States might
better be regarded as those with support levels
above a determined-upon amount; for example,
at least $375 million in 1965 and at least $625
million in 1976 in constant (1972) dollars (these
amounts being roughly equivalent). Thus, 15
States in one year might be the leaders, and in
another vear, 13 States. But for purposes of
analysis most comparisons have heen made on
the basis of the “leading 10" since over the years
the States in this group include the States that
would appear in any case in the areas above
logiral cutaff points,

States that haye always heen among the
leading 10 are California, New York, Maryland,

Massachusetts, Texas, Pennsylvania, and
Florida. The remaining seven "leaders” that have
somelimes been among the lop 10 are Virginia,
Washington, Ohio, New Mexico, the District of
Columbia, New Jersey, and Missourt, There is a
constancy in the pattern of use. Year after year
the leading 10 States have aceounted for ap-

proximately seven-tenths of the Federal R&D
total, Carrying the analysis further, the leading
20 Stales in Federal R&D support from 1363 to
1976 have been made up of no more lhg\n 25
States, and the leading 20 States have aceotnted
for. approximately nine-tenths of the Federal

R&D total,
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Agency Support

Because of the size of their R&D) efforts, DOD,
NASA, HEW, and ERDA have had the major
influence on the distribution of R&D funds to the
various States. The leading 10 States in 1976, for
example, all recetved more funds {rom DOD than
 from any other agency. Among the five Statds
with the most rapid! Federal R&D growth rates
between 1963 and 1976  [four=Vireinia,
Maryland, Massachusetts, and Florida=can
< attribute much o thmrguwh to continuous and
increasing support by DOD. The fifth State,
Tennessee, reflects the g ;,mwth of ERDA pro-
grams. Conversely, the low 13-percent average
annual growth rate for New Jersey in the 196-76
period can be ascribed to a reduction in the

combined obligations of DOD anid NASA in'the -

197173 years that has not Leén made up since
~ then,

During the whole 196376 period ¢ -;111!&11@111;;1.
Texag, Florida, Alabama, Missouri, Ohio, N

York, and Maryland received substantial sup-
port from NASA. The influence ob this agency
has been s peevasive that the rise and fall of it
majur programs, such as the Apollo and Viking
missions and the space shuttle, have impacted
measurably upon the States, Thus, between 1963
and 1971 the average annual growth rate for
Missouri was'12.3 percent, one of the highest of
any of the States. In 1965 Missouri received
three-fol rllh fits support fr HHM\H[\ but by
1968 DOD was providing the most support, In
1971, _h:_mmm, lhv \IA%\ Hl\\,lrlh PIOgTAMm Wil
in full development through cotracts with

mdustry in Mln{lll L In 1974, with the work,

nearly compleled, Missouri showed a large drop
in Federal RED supporl. Missouri had received
one-fifth to one=third of its support from NASA
in the 1968-73 perind, xm(] most of the rest from
D'D ;n’rl thv terimi ‘n;iliu:ﬂ of the NASA wirk i
,,,,, Bepereent pate of decline in
I*m,leml hm’l ng for Migsourd hetween 1471
and 1970 s State has been somew i unusual

e §

among leading Stales inits heavy dependence on
two agencies,

Colorado was also influenced by NASA
programs. There, { m(]ﬁv rose i the 196371
vears, largely from NASA, and fellinthe 1971.76

Average annual rales of change In
Federal R&D obligations o selected
States' for fiscal years 1963-76,
196371, and 1971-76

Mot
|
[T= ]
=
—~t
T

Stales 196376 | 1963- =76
Unifed Siates, olal ... 90 28| 59
Calfarnia ......ooenn] - 18 3100 048
Maryland.................... 19 | 15| 85
Massachusetts. ... 7.3 10 17
NEw York oo, 1.2 22 =2
Pernsyvania................. 52 10 88
Texas.. 58 52 70
Fiandam,,.: ................ 67 127 ;2.43
Virginia ... 127 131 121
Washingtan ..o 6.0 71 43
DRIO. 57 6.4 19
New Mexico............ | AT 38 52
District of Columbia .......... a7 21 16
New Jersey ................| 15 78 7.8
TEAMESSER ..o Dy 1 33 1175
Mimois ..., BB | 25 | 107
Missourl ... ..o A2 123 -6
Alahama ........... G 13 48 k!
Colorada......... N 2 12 13
Cormecticut...vveninnn,n| 43 9 a8
Mighigan....................| 28 |f 24 1 34
Nevada ... 25 27 24
LOUISana . ...ooevee o, U A g8 59
AMEORE .. 2T B 6.5
'Sla acted rsprpfm h& 20 leading § dlE: i total

Fedaral RAD support in FY 1963 1971 and 1976
‘ States are listed 0 descending order of size of Federal
R&D funding in 1976 :

SOURGE: Natignal Science “aundation

period. The decline rate of 1.3 peccent between
1971 and 1976, however, disguises the impact of
the NASA Viking Lander program on industry
contracts in Colorddo from 1972 to 1674, Other
States wilh decline rates ot virtually no growth
in the later (1971-76) period are Florida, New
York, and Alabama, and again the reduction of
NASA fumling haf been !hE chiel inflm:'n(:P In
the earlier period [1963-7

these States were g mnglyd& f:,rm,ned by NASA‘
although DOD was also important in New York
and Florida.

Growthin the 1971-76 period cain be attributed
to NASA in the case of California, where-
industry has received substantial support for the
space shutlle program, and also to DOD for work
an the B-1 bomber, among other programs. Thus,
the California average anfual growth rate of 10,8
percent in the later period is one of the highest of
all agencies, whereas in the 1963-71 perind the
"%'?prrf*c"ﬂ ra!e f derlim—* f or ('a}ifnrnia wis

suppurt fsfl_;;x 1969, e

Other States with high gpowth rates between
1971 andl 1976 are Tennessee, Virginia, and
llinois, and they were strongly influenced by
ERDA energy R&D | prng1 ams. ERDA grograms
have also contribuled 1o the high California
growth rale in this period and to increased rales
for Pennsylvania and New Mexico, [n the case of -
Virginia, however, DOD has had mur?rinfluanc;("
thin ERDA.

hnw ni Imn Iwntu ne I thpvh e 11],3(1 1f*m]f‘d
Lo place more of thew R&D suppo ort in the leading
10 or 20" States, thus contribuling 1o the
leadership status of these States. Generally
speaking, these States offeravariely ol s klllumd
organizat tional competence to meet the g
R&D needs of different agencies, A few States
among the leaders, usually those used mainly for
energy and weapons work, offer @ narrower
vange of capabilities but are still highly impor-
tant in their adaplability to certain RED tasks,

B



States Leading in 197

California recef iyed the largest shre of the Federal R&D total in 1078 with
- nearly $5.5 billion, or 27 percent. An increase of $656 million for Califortiain
197818 attributable tolargeincreases by NASA/DOD, and ERDA, and smaller
ncreases by most other agencies. DOD provided more than one-half the total
funds for Californid in 1678 while NASA provided more than one-fourth and
ERDA nearly one-tenth: Industrial firms received the largest share (89

' ﬁrcant) of all Federal agency. suppurt to the State with DDD respumlble fur

!ysmn and ballistic missile site defense, NASA was respnnmble furalmust
&l the rest of theindustrial total, covering wogk on.the space shuttle vehicle,
overall planning and integration of all elemeng the space shuttle program,
the Ploneer Venus spacecraft, the Delta space vehicles, and the High Energy
Astronomy Observatories, Federa! intramural installations accounted for 14
percent of the California total with DOD the prire,supporttagency. DOD
facilities include the Naval Electronics Laboratory, the Naval Weapons

Center, the Pacific Missile Test Center [Navy) and the Spaceand Missile Test "

Center (Air Force) All the other agencies also reported intramural
performance in California in 1076. NASA facilities include the Flight
Research Center and the Ames Research Center. In 1976 universities and
colleges accounted for 7 percent of the California total, HEW provided most
funds to this sector—one-hall of the total, DOD, however, showed the largest
increase. FFRDC's administered by universities accounted for 6 percent of the
California total. Nearly three-fourths of the funds were provided by ERDA for
work at.the E. O. Lawrence Berkeley and the E. 0. Lawrence Livermore
Laboratories, and the Stanford Linear Accelerator Center, Ncnpmflt
institutions showed a slight drop in 1976 and madefuﬁél percen of the'total
(including FFRDC ). !

Miryland in 1976 recewed an ipcrease of $201 million, The Maryland
total was §1.8 billion, or nearly 9 percent o
agencies showed increased suppart, DOD- accounted for 43 percent of the
Maryland total, HEW for 30 percent, and”NASA for 18 percent. The
intramural sector, always the leading onewin this State, showed another
increase, keeping this sector at almost two-thirds of all performance, Federal
R&D facilities in Maryland include the National Institutes of Health (HEW),
the Edgewood Arsenal Laboratories [Army] the Naval Air Test Center, the

Naval Surface Weapons Center, the Goddard ‘%deEthhtCFnter(NAbA] the
Agricultural Research Center (USDA). and the National Bureau of Standards
(Commerce). In 1976 industrial firms showed the largest relative increase

13

of the Federal R&D total. Most ,

SR B

among all sectors and accounted for 27 percent Df total perfurmance. largely ‘

under the sponaurshlp of DOD, NASA, and HEW. Most of the HEW supportis

directed to the Federick Cancer Research Center, an FFROC ad matered by

indusry. Universities and colleges in Maryland.in 1976 showed moderate

growth and accounted for 4 percent of all performance; they were chiefly

supported by HEW.

Massachusetts R&D funding‘gm Federal agencies grew $56 million in
1976 and accounted for 8 percent ofthe Federal R&D total or $1.3 billion. DOD
provided the largest share of support, 70, percent, and HEW provided 14
percent. DOD, HEW, NASA, and ERDA were responsible for much of the
overall increase for this State in 1976. Industrial firms represented nearly

one-half of ell performance with almost all of this support furnished by DOD,

Major DOD projects included the utility tactical transport aircraft system
(UTTAS), the HAWK and the A-10 aircraft. Federal R&D support to
Massachusetts universities and tolleges grew in 1978 and accounted for 17
percent of the State total. Federal support for intramural performance
dropped in 1876, largely from actions of DOD, the chief support agency. The
1976 intramural share of the State R&D total was*15 percent, FFRDC's

‘administered by universities also showed a decrease in Support in 1976,

atiributable to the Air Force for work at the Lincoln Laboratory. Nonprofit
institutiond, 14 percent of the total, sRowed a slight increase, brought ahout
by substantially increased suppdrt by HEW.

%,

Distribution of Fedaral R&D obligations to the 10 States ) C
Jeaging In such support In FY 1976 for selected years

[Dollars In millions]

- State ' 1965 0| 91 | 1915 | 1976

Total, all States..«...ocoiiiiinirns §14357 | $15.240 §18540 | §20.255
P@réantdlstr|but|an C

Calitomia ..., s Wie| 2B B%| 2
Maryland ..., B.1 78 B7 839
Magsachusatts....................... 0| 61 58 66 6.3
New York ....... U I T I B & 57 55
Pennsylvania....... . 37 36 42 41
DTS 51 a9 38 41
Florida............ e . 32 58 43 | 39
Virginia............ 0] . 28 |- 319 a1
Washington ..., 151 a7 37 35
Ohio.............. i i 28 4 a2 |-
A||DthEI‘SthBS‘,.,;;._;....,,m,.,;,.,. 300 u2 208 28

" Includes outlying dreas and bﬁiges abrbad.

| SOURCE: National Science Foundation




The New York increase of $49 million in 1976 raised that State’s total to
$1.1 billion, or.§ percent of all Federa] R&D supporl. New York receives most
of its support from DOD, HEW, ERDA, NSF, and NASA. Awards to industrial
firms accounted for 50 percent of the total Federal R&D support in 1976, while -
support to universilies and colleges accounted for 25 percent, Over the 1968~
76 perjod the industrial share decljned as NASA funding dropped off steeply

and DOD funding also fell. In recent years HEW has stepped up support to the
university sector. In 1976 support lo intramural performance represented 8
percent of the Federal R&D total. This was thiefly influenced by DOD.

The Pennsylvania increase of $35 million from Fedleral agencies in 1976
plared itfifth among all States in Fedleral R&Dﬂppurl with SB’%Bmillinn or4

§ponsur& [nduatrldl irms llmludmg FFRDFs]ac«ranlFri fur appruxlmalely
three-fifths of all performance. with 'ERDA the primary source of funds,
Nearly one-half of the suppont was directed to the Bettis Atomic Laboraiary,
n imluislry%ulminis[ered FFRDC. Intramural performance accounted for 19
percentof the tofl Federal R&D support to Pennsylvania in 1976 Most of this
“activily was accountel] for by DOD whaose facilities include the Frankford
“Arsenal Laboratories (Army), and the Naval Air Development Center.
Interfor contribuled fo the intramural total chiefly for demonstrations
eondusted by the Burean of the Mines. Federal RkD support lo universities
nnd rullpgv% madp up 13 perent of the Federal R&D total to the State, with

Texas showed an increase of $122 million in 1976, raising the levek of
support to 5836 million, or 4 percent of the FederahR&D total, In 1976 %)D
increased support significantly lo industrial firms, thereby affecting the tial
~ since more { 'Edn one-hall the Federal R&D funds for Texas were awarded lo
industry. WorkigieDOD LOVEreC theafldhunrhvdrrmae missile, among other
projects. NASA Was the second agency in size of support to industry, and
wark for NASA included systems support services. More than one-fourth of
all FF‘dFrHI R&D performance was Jﬂmmuml and most of this represented
NASA support for the [ohason bp;u ¢ Flight Center. A large increase in 197§
reflected space shuttle activilies. Support to Texas universities andmlleggs
represented 15 percent of the Fecleral R&D total in 1976, and most of lh}Sd

o,

sufport was provided by HEW.,

A decreise furFlnrldarthdrlv S9mill mmnFedei‘alR&D supportin 1976
pldml hs* R&D nld al 5768 mllllnn ar slwhllv less hdﬂ 4 percenl ol all

quppnrh‘l H D( .md \JA‘%A makrs up more h:-ln one- half of 7l
performance. Industrial - performance, approximalely two-fifths gf all

%uppnr .,111() IIlrllﬂl\ (I‘r’pvndwn[ LmdNA%A ‘\mnn;tthmrlepurlﬂnt

;md [hf% Alr l“uu.; h;alhrn IE?.HI R,lnv huth umiw DUD 45 well a3 Ihp

Lo
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Federsl R&D obligations by gi@gliphig division and State for selected years
: ’ [Doltars in millions] ’

Division snd State . 1965 1971 1975 196676 1978

L Y _ i _ -
Total, aliStptes .............................. $14,356.8 | 015194.2 | $18472.2 | +#4,1154 | $20,190.6

4.849.0 4,004.9 5.687.8 + 2388 6.363.8
20

+
144 | . 582 M5 + 1

4,563.3 . 3,2964 48376 + 2843 5493.7
s 8.3 7 430 + 5

= 56 . 49 785 + 1

* 2143 571.2 64,2 +

2,154.9 32248 3988 ;—* 1,549 42249 | + 2351

7.1 13.0 10.0 + - 29 79 -
374.3 4782 579.8 + 265 §70.2 -

T 4598 0.4 796.8 + X370 788.1 -
684 msa 0.8 + 224 91.9
876.6 1,201, L609.3
North Ca . T, 57.8 ex7 116.9 +
South Carolina . . .. ... P L. 171 234 M5 +
~ Virginia . e | maz 4249 7260 | + ang 750.6
S WestVirginia ... ... ... T 19.6 321 . 45.7 + 261 364 -
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East South Central . . ‘ 628.3 618.2 770.4 + 142 ., 9195 + 149.

Alabama . 370.7 360.0 363.6 - 71 373.4
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Kantucky . . R - A 8 +
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Mizsoun 7 L 2n7
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\ SOURCE. National Science Foundauon
O

ERIC 5.

Aruitoxt provided by Eic:



Kennedy Space Center at Cape Canavaral, under NASA, Although NASA

decreased support to industry in 1976, it increased intramural perfnrmar&;t?'-

the space center, mostly for activities connected with the space shuttle
slight increase given by DOD to industry included work on the Pershing and
Patriot SAM-D missile systems. R&D support by Federal agencies to Florida
. universities and colleges in 1976 was 6 percent of the total, mamly derived
~ from HEW.

Virginia recewed a 525 rmllmn increase to$751 million and accounted fo
nearly 4 percem of the Fedegal R&D {atal, DOD continued to provide
largest share of Federal support. NASA increased support in 1976 and
- accounted for the next largest share. ERDA showed the largest dollar gain
.. although HEW and DOT were next ingsize of suppart. Intramural performance
in Virginia has over the years led all other kimds. In 176 intramural
performance accounted for 48 percent of the Federal R&D total, and DOD and
NASA were the chief sponsors. Industbalperfurmance.él[) percent of the total
in 1976, has been increasing significanly, with ERDA currently a growing
agency sponsor. Although DOD and NASA use industry for R&D efforts far
more, HEW and ERDA have been turning to industry recently, [n 1976
.+ universities and colleges represented 5 percent of all Federal R&D funding in
Virginia, as did nonprofit institutions ( excluding FFRDC's).

The Washington R&D total from Federal agencies in 1976 was $705
million, an increase of $11 million over 1975, and 4 percent of all Federal R&D
Dbligations DOD and ERé’:i\ were the chief sponsors, aLruLnting jointly for
four-fifths of the funds. HEW accounted for less than one-tenth. Industrial
firms were the primary recipients of Federal R&D support, most of this from
DOD, whose contracts with industry covered the work on E-4A advanced
airborne command post (AABNCP), E-3A advanced warning and control
system (AWACS], patrol hydrofoil missile ship, and SRAM air-to-ground

/ :

ballistic missile. The ERDA share of the indusirial R&D total had fallen
somewhat in 1976/1argely from reduced work at.the Hanford Engineering
Development La ratory, an industry-administered FFRDC. Universities and
colleges, the pfxt largest sector, showed a slight drop in 1976 frem lower
funding. S purt tononprofit institutions was primarily represented by work

ipported by ang agency.

The Ohio total of $627 mill‘/un in 1976 reflected a $43 million increase.
This State accounted for 3 percent,of the Federal R&D total. Ohio receives
heaviest R&D support from DDEYJand NASA, which focus on intramural
installations and industrial fireis, Intramural performance accounted for 46
percent of the Ohio total in 1976. Although DOD, the largest support agency,
reduced funds, ERDA, EPA, and NASA increased their intramural activities,
almost offsetting the DOD decline. Support for industrial performance
acounted for 37 percent of the Ohio total. All agencies show increased support
to this sector in 1976. The Captor tarpedo and Condo cruise missile were
among industrial R&D projects supported by DOD funds. Universities and
colleges and other nonprofit institutions were primarily sponsored by HEW.
ERDA reflected a large increase to the nonprofit group in 1976,

In 1976 New Mexico was eleventh in amount of R&D support and the
District of Columbia was twelfth, each receiving above $500 million. For New
Mexico, industrial performance made up 35 percent of the Federal R&D total
followed by intramural and nonprofit performance, each 31 percent of the
total. ERDA and DOD support mast of the R&D activities in New Mexico, For
the District of Cnlh}mbia! intramural performance was by far the chief kind—
73 percent of the total in 1976, DOD is the largest support agency and places
most of its work in the District intramurally.

Pgeftic Northwest Labovatory, a nonprofit-administered FFRDC under.
b sponsorship. -Federal \intramural perfurmance was not strongly-—-



Distribution of 'Furrds by Performers

When States are compared by performing sectors, rnnireetieg patterns of
rank are shown. Federal agencies seeking certain kinds of research or

 development competence to implement their missions have turned toexisting »

~ organizations with specialized capabilities within given States. It can be seen
 that certain States have pertu‘}ller strength in one or two performing sectors
but that a number have strength in many seclors, T

Thus, Maryland accounted for 21 percent of all Federal intramural work
in 1876 and California for 14 percent. Despite the presence of Federal agency
headquarters in the District of Columbia, this "State” accounted for only 8
percent and ranked lower than Florida, the third State, also with 8 percent.

In‘the use of industrial firms (including FFRDC's) California represented
37 percem_}r f the national total of Federal R&D contract awards, and the
second place State—Massachusetts—accounted for‘ﬁ percent. Washington
and New York each accounted for between 5 percent and 6 percent. Although
 the shares were not high for these States, the amounts received were larger
than the amount any State received for university-performed R&D work in
1976. The leading 10 States.accounted for 78 percent of the industry total.

u

California ‘ again inFederal R&D awards to universities and collegesin
1976 w1th 15 5 percent tof the total. NEW Yerk however. represented 11 percent
funds emung Stetee in thet the leedrng 10 Stetee ecceunted for unly Ezﬁeereent
of total funds whereas in all other sectors the 10leading States ecceunterl fora
considerably larger share,

As to university-administered FFRDC's 34 percent of the funds in 1976
were'direted to organizations of this nature located in California. The next
ranking Stﬁte was NewMexico with 18 percent of the sectoral total, The tenth
State—Pennsylvania—had 1 percent. :

=

California again was the chief recipient of Federal R&D support in the
case of other nonprofit institutions (including FFRDC's)=with 23 percent of
the total. Next was Massachusetts with 21 percent followed by New York
with 9 percent These institutions tend to be found in States with university
R&D strength,

- 7 ' )
|
; Fadarel’R&D abligations to sach performing sector In the 10 Statas Iaading in support
to that sector; FY 197@
k1
{Dallars in milians|
Faderal intramyral Inclustrial firms! Universitias and collages FFHD_CFS .Ed_m',n rerered Dther nﬂ"pmfﬁr‘
N by univarsities ingtitutiong

Total 512 | Total 315.162 Tetel 42498 ‘ Tatal 14049 | Totl § 843
Maryland 1,167 | California 376 | California 3 | California B Califamia i
California - 7% | Massachusatis 613 | New York 2 | New Mexico 187 | Messachusatis i
Floida 422 | Washington B89 | Memsachusetts | 223 | lliincis 166 | Naw York 76
District of : Y ; “

Calumbia 417 | New York 557 | Pennaylvania 128 | New York 8 | Washington )
Virginia ! Penﬁsylﬂnie 40 | Texas 15 | Maryland 72 | Virginia &
Ohia 20 | Marland % | llinois 12 | Massachusetis & | Penneyvania 4

, District of

Alabama 243 | Texas 482 | Maryland 79 | New Jarsey kil Calumbia B
Texas | 2| Tennesses U3 | Michigan 69 | Colorado B ono - 3
Massachusets | 196 | Mhssour 314 | North Carolina Idaho 2| Winois @ B
New Mexico 1% | Florida 8 | Washington -84 | Pannsylvania 11 | Minnesata 18
Allother States? | 1,226 | Allother States?| 2263 | Alother Statas? | %59 | All other States? 3 | Allgther States | 140

lincludes fedarally fupdad research and develapment centars edrnin'ietired by this sectar.
nciudes outlying areas and offices abroad.
SOURCE: National Science Foundation
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R&D Plant | ~ o In1976 ERDA provided the most funds for R&D plant and was the ldrgest,
suppnrt agency for seven Df lhE 1D leading Slates Califnrﬁia Washingtan

the mamr suppart agency in Maryland, NASA mFlcjrlda and NSFinthe
' ' , - District of Columbia,
* » Among the 10 leading States to receive Federal R&D plant support in
1976, five were among the top 10.in Federal R&D obligations. , o

L

o Since 1968, 17 Stales have been among theiﬂleading%tateé inR&D plant : .
support. California, New York, Florida, Maryland, New Mexico, and " '
[llinois have always been among the leading 10, and in 1976, New [ersey

appeared among the leading 10 for the first time, FEC&OI‘S in R&ﬁ Pérfﬂrming Strength
¢ [n 1976 California received the largest amount of support for R&D plant / :
for the sixth consecutive year, Washington ranked second for the third
consecutive year. However, California, Washington, Florida, New York,
and Maryland received less support for R&D plant in 1976 than in 1975.

R&D obligations can be ranked by State and compared with such
measure% of national resources as population, total personal income, total
, Federal Yaxes, and doctoral scientists and engineers. Although no direct
¢ The largest relative increase was for the District of Columbia, at-  cause-and-effect.relationships can be inferred, the data tend to indicate that

tributable chiefly to NSF for the purchase of airplanes for useinresearch ~ the more populous and wealth-producing areas contain the Jarger concen-

in the Antarctic. New [ersey showed a large increase aitri\qﬁable to trations of doctoral scientists and engineers and are in an advantageous

ERDA and DOD. Tennessee, Illinois, and New Mexico showed ificreases position for various reasons to meet the R&D requirements of Federal

resulting from ERDA programs. . agencies.

E
L3

Faderal obligations for R&tD plant in tha 10 States leading in such support by agency: FY 1976

Dollars in millions] , k J
Totat | ERDA  DOD  NASA  NSF HEW  USDA  DOT Dtheﬂ
Total §799 §43 $143 482 553 X s6 51 $18
\ California oW n ) 12 1 - {2) 6 4
o Washingtan g | 0 2 - 2) 2 2 - 2
' NewMe¥co 7 69 § = = = 2) - -
Florida T - K| 45 {2 - D - 1
Tennesses 61 59 1T = {2) - - - -
llinois 4 B -3 = 1 i 5 = 2
New York B 7 ! 1 1 5 2l v 2
Maryland 7 15 2 v 13 [ 2
New Jersey . 2 17 3 2 (2) - - 2
District of Columbia n ) 2 1 1 - {2 - -
Al other Statess m 59 B 2 1) i2 7 B 12

1|nr|ud?§ the Dépar’tmem; of Commerce, Interiar, and the En\nmnmama! Protaction Agendy

Q55 than $500,000. . ', j
includes autlying areas and offices abeoad. et /
; SOURCE: National Science Fayndation - .
. i ' Jd
i
o 3
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Distribution of Federal RED obligations compared with other national lndicgtﬁrs‘xby State; FY 1976 .- :

. R L N _ _
Total Federal - Population Total personal Total Federal Doctoral scientists
A&D obligations income taxes2 and engineers 5

State . ‘Percant Percant ) Parcent Z * Parcent Parcent
Rank of total Rank of total Rank of total Rank of total Rank | of totak

United States, total $20,255 million 1215 million 91,332,'4!;{7 million 268,144 million 278 thousand
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Vermont . . . 37 .20
West Virginia ... ... 34 .18
Alaska ... . o 39 17
New Hampshire . .. .. 40 17
Kansas. .. ... .. .. . . K 1 .16 N ,ho8
Okiahoma . ......... . %| 42 16 27 129
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Qutlying areas and j
offices abroad — 32 - . .

Pravisional estimates of resident populanon as of July 1, 1976 N
] N -
Includes indwidual income and employment taxes, corparate ncame, excise, estate and gift taxes (rminus refundj\. .
Included in Maryland tax figures -
‘Coliecnions from and refunds 10 U S taxpayers in Puerta fica, Canal Zone, and in foreign countries ¢
1975 daia o . -
P - B - - N . . N oy - = - .
WDQURCES U S Department of Commarce, Bureau of the Census. Current Population Reparts, Series P-25, No. 642, December 1976 and Bureau of Ecanomic
Q = Survey of Gurrent Business, Volume &7, Na 4, Apnl 1977, U1 5 Department of the Treasury, Sravstical Appendix to Annwsl Report of the Secretary of the
l: lCY an the State of the Finances for the Fiscal Year ended Jyne 30, 1976 and Transition Quarter; National Scence Foundation
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Part II

FEDERAL FUNDS
'FOR SCIENTIFIC
AND TECHNICAL

INFORMATION

LTS
TG

resulting from the conduct of research and development, or required for
organizing, administering, or performing research and development. Such
information is used largely by scientists and engineers engaged in R&D work. /

ST1 activities cover a broad range, including publication and distribution;
documentation, referénce and information services; symposia and audiovi-
sual communication; and' R&D work in the information sciences. This last
category directly overlaps the R&D activities reported in part I of this survey,

é B i
The data on STI in Federal Funds surveys include only direct STI

grants are specifically excluded. Therefore, the totals in this report reflect
only partially the STI activities supported by the Federal Goverhment,
| , , D) ,

L] %

* Despite this limitation, the broad measurement of direct STI costs of

. 41
I"“l *
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o , STlactivities are curreritly growing. An estimated increase of 8 percentin
the total in 1977 was expected to be followed by an eshmated increaseof 4

percent in 1978,

' Al present the Department of Defense (DOD) accounts fnrmﬂrgihan one-
fourth of all STI activilies, the Department of Commerce fof over one-
fifth, and the Department. of Health, Education, and WElfare (HEW) for

just { under one- fifth.

g '
Federal obligations for sclentific and technical information by agency
[Dollars in millions]
) - j Actual Esrtimgtes )
’ Percent Percent
, . change change
., Ageney . 1976 | 1977 | 1976-77 1978 | 1977-18
T oo o] SUBB9 | S50B1| 4BW | $5099) w43
Department of Defense .. co| 1328 1074 434 | B3| 465
ariment of Gommerce, ... oo 1082 TS 416 | 18T +0.
§44 | 969 +148 | 1022 +55
: u9| 3| 62| 4| 6
] 2100 3147 4161 322| +24
| B2L BT 22| BT, 482
Dapartmant QngncuHure | 180 1B3) +14B ) 101 +42
Otheragencies .....................ocooeen | 4131 458 +109 | 473 <34
SOURCE: National Science FGUE,ﬁ!ﬂDﬁ )
%

- ¥ . “
Trends % |
" Befween 1960 and 1978 federally funded STI activilies have mcreased
almnst seven times, v '
’!‘ [n the 1978 budget obligations for. STI activities are the Equwalent af an
estimated 2 perrent of all Federal R&D nblxgatmns The cnmparable ratio
~ in 1960 waslpercent '
¢ The greatesl dollar growth in a category of STI activities is found in
documentation, reference, and information sciences, which will represent
Trendl In Federal ubllgallnn; for scleptitic and tecl'ﬂcll . ‘
\ Information activittes by mHor categorles ;L '
! j [Dallars in- nulll:ms] [ / '
T A /  R&D in information
' ¥ SC|EHCES CIDCUI'HEH '
, Documentation, | Syrfiposia | tation and informa-
| Publication | reference and | i ' tion systems,
Fiscal | - "and .|. information. | sudiovisual | lechniquas and
year | Total | distribution sarvices ~ media devicas
1980, §759 | $370 §28.4 §7.6 29 .
08t 96| 47 % 20 87 - 72
1962...+... | 1285 | - 557 424 1wy, 133 ’
#1963.......| 1645 817, 64.0 210 119
1964....... |'032 | 589 %8 21 128
1965...... | 2247 68.2 1020 20§ 25
1966....... | 47 | 82T 46 | 25 ¢ 480
1987-....... | 3244 871 1825 T 541
1968|392 1007 | 166 | 341 5.8 *
1969....... | 3625 | ' 960 09 | . 8 6
1970.......| 3668 989 198.1 26 L A
1971....... KT 106.0 1938 28 |- 65.0
1972.......| 4194 1166 - 1965 365+ 69.7
AT a1 19 g | /s 73
974, | 4428 181 |, 1994 %0 79.3
BT/ D I - 1233 1792 238 e -
1976....... | 468.9 | 1447 2066 279 87 ¥
1977 (est).. | 5081 | 1558 2539 299 685
1976 (est).. | 5209 | 161 2629 16 <3 -

"Includes $ 73 rmllmn for managemarn which was repcrted separately from ihe Dther 3
categories in 1964 only.

NQTE: Overal totals for 1975-78 and totals for somie subcategories are prelimiﬂafy and subjectto '
revision as & result of incomplete reporting for those yéé.s by the Department of the Army.

SQOURCE: National Science Foundation : P
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makes up the next mos! important ST category. Th,).s area was ejﬁpﬁ?:f
to rgpres%nt 30 pErl:Erit of the STI total i in ;91& g

percent in 1978,

’ Sympoma and auéf’uvmual medxa i§ exg/ (f d'to accnunt for 6 percent of
l S arhwhes m 1978, A

f ! . :/[

) i,
. categor¥:

an [T lmated 50 percent of aU STI aztwmes in 1978. The trong grnwth in:

greatést rElahve increase betweerl 1960@, d 19‘78 hawrfg gmwn 23 ?lmesé
. inthatperiod. Thgshaggof hxsz;&t’egurymthe STJ utahs an esnmatgdlé}'

'1€!7E=78] perind the Deparlmeg/l rj_[_thn Army UDﬂEFFEp(IFlEdHﬂIa fordhis

Categurie‘s

st 1mated 55 percent nf the fotal, with seco fgdary and tert iary puhlxcatmn
only B percent. Patent exemination répﬁsms Japercent of the total,

v Under documentation,, rggeggm;ﬁ
 and reference subtteg ech

1ﬁformatmn services,\{he hbrary
ﬁ’ﬁﬁ ﬁfperuent ofth \E.T! tofal;

v followed by s ﬁpeciahze mfurma fon cefter services’ “with 34 percent,

Netwnrkmg fir these s,tlll represen 54a very small share of lhe total.

' ’aympusm and tﬁhnlcalgreetlngs make up almost afwo tl‘nrds the
symposia and ‘augievisugl media sategary,” hd aqdmvxsual media °
'EGUVIHES make pmu;é then Dne-thud : o

5 millon

Isworsh K
: Seigpt?a ot Support of |-
“Publication publicatibns |
(M L

Patent
gxamination
1%

] Primary
] publication
" B%

raferance Ib
62% 3%

Libray and | ?sitwﬂrking | Specialized F} - for
ar libraries |.

| Netwrking 4. ] 1 "

Audiovisual || . &

magia ate.
%

Symposta

information | | specialized | | Translations i
8%

canters | | information 1%
U% cengers
A%
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Tistribution of Fediral obligations for sclentific.and tachnical
Informaton activities by agancy and subiivision: FY 1978 fest.)

i [Dolles i milos|
e - = —e - e - -
R s o T
. F IlAggnc’yandsubﬂ‘ry&inn , nbllg!ﬂon; Parcant
Tntal allaqemzlss,@ %559 7 ifﬂ.ﬂ
! ' = [——————
) Qapartmanluwefem...,.(..,,,.h ....... \E ..... yﬁjr 78
 rograms nay beve cludedsuh acivies Many ST progtams e . Do [
. intluded within ExtramuralR&Dcnnlracsand grantsartd lhus arehol T OspatmentoftheMaw. .. ... IS Y
f ,repurled S L Deparlmamu\‘tﬁeAlrFﬂrcs........;;3‘\,‘,”..,.;.:.,1,:,.,1,,,.1,;.= - 152 29 ‘
Department of Commaree ... ..ot | 1187 24
i’, STI ¢f efforts do not in all cases bear a direct relat mnshlp tcv the R&d) Pten and Tradomak Offa ..., o B | B
- { programs of an agency. STI efforts can represent services that are - National Tachnical Information Sertice e | B 31
/ d dent ‘R&D activiti i I the Patent and National Buraau of Standards ..., v |, 88 18
in gpenden of dgency aclvities 35 Or exampie, the ralen an . i NatlnnalGtaﬂnlcanﬂAtmﬁsphencAdmlnlstramn b 6.2 12
Trademark Qéfice within Commerce, the National Agricitltural Library QRIS b el 8 |2

Jwithin USDA, and the STI activit Ies 0 [ the Librdry of angrﬁss

“! DDD Commerte, and HEW combined WIIIEEQ’ﬁun t for an estlmaled 69 -
' .percenl of the STI total in 1978 '

o DOD is the leading agencyin ‘%TI suppm‘}’ Wlthm DOD the Defense Fodnd D Adrinistaion .......... SR &

) Center for Diseasa Control. ... ... R y e 28 B
Agencies—including the Defense Advanced Research Projects Agency OB oo 8 2
(DARPA), the Def enseNUClEarAgenCé theDefensesupplyAgEﬁcy 0 Uyl Congiss...o oo | B4 4
_lhe Defense Communications Agencf -report | {he largest obligations, " Deariment of the Inerior .. o o S Y
mostly because of funding for R&D projects of DARPA and funding for - . gegtgeaisuney ... e BSOS
the Defense Documentation Center within Defense Supply. The three Nationdl Resoutces Libary .. e | 12 4

M e 1 T ORI ..ot eeeenes e | A5 8
services—Army, Navy, and Air Force—also support substantial STI ===
Natiarial Aarnnamlcs #nd Space Administration . ... ... 51 48
attivities, covering all categorles 0
, Dapar‘trﬁenmngrlcultura ....... PR PPPR 191 36

o Commerce is the next agency irrsize ostpport Most of t the STl effort s " National AgrcutturaLbrary ... "o | 880 [ 13

represented by the Patent and Trademark Office, which is the largest FOrgs SOMIBE .10 oo [ B8 M
- - Agricultural Ressarch Earw;e....! ........ S e 48 8
agency subdivision to report STI at’mltws ‘ OMEr o 15 3

s HEW was expected to make up 19 percent of alt ST abligations in 19?8 F"gfgyﬁgéégrt" and De‘;_’gbpme"tAdmi"im‘i“ 5 1‘?

with morethan four out of flwedallarapmwded by the National Institutes National Sctnot Foundalion ...-.o.oocoooorrii e 8 1 .
“of Health, mrludmg fhP Nahnml 1hrary of Medicine. Veterans Administration ... IR ETUUE T TS R
Smithsanign Ingtitution ... ... | DB 12

¢ The Na[mnal leﬂrary of Congress reports a large share of ils overall Deparmentof Tmpuaion ... ... ... | .42 5
aclivities as 1n5upport of R&D goals, much related to the social sciences. _ Envtonments Proecton AGCY .+ ‘_ ” 4

' Wlthm Interior the Geological Survey conducts a number of STI Department of Justice ....................o... R |34 §
programs, . InrlLdmg a repasttory of imagery and data from remote- Department of S1BtE ...............ooooe oo 0 8
' sensing satellites, a Dengr'phl( mlformation system, and a waler data Consumer Product Safety Commission . ............... \ 13 3
mfnrmﬂtmn systpm among ﬂhersg Other BGENCIES ...y 1 3

‘ g |

U NASA and ERDA are qpencies-that “report small amnums of 8TI ’
ubllgatmns intelation Lo the size of their R&D programs because o much SOURCE: Natiorial Science Foundation

of the;lr R&D work is performed extramurally, and within extramural
- R&D contrags and grants STI activities are not identified.
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+ Certain agenmes tend to accmmt for most of
the work in certain. calegories of activity.
- Commerce, for example, is predominaht in
publication and distribution because of
 patent work; DOD and HEW are predomi-
nant in symposia and audiovisual media, and
DOD in research and development-in infor-
mation sciences. Must R&D agencies are

active in documentation, reference, and.,
information services, ST [ functions tend to

flow back and forth between categories, and
tHe larger the R&D programs of an agency,

themnrekmdsnfSTIacnvnyarehkelytnhe l
supported. The following lisls are indicative

of agency STI activities in 1978,

L

#

CatEgnry 1. Publication and dIslnbutmn

$161 million K

Commerce: Patent and Trademark Office
70,000 palents in FY 1976 fest |
Official Gazette. weekly abstracts of current pa tents
National Technical Information Service
Weekly (,m\irnm:q[ Ahstracts

DOD: Depariments of ik Army, Navy, and Air Force

Jaurnal -arficles - X
Technical reparts ‘
Technical nites ,
“Technical memorandurms '
Contrattors’ and grantens seports
Research reviews
Research bullefins
*Research tepirts
Newleliery
Surveys
Monngraphs
Procerdings of sympysia

¢ Handbooks

Books |
Abstracts and hiblivaraphies

O

; - "Abslracts

NASA - ‘ . T,

Journal arlicles + -
Technical reparts, nnles and memurandum

Cumractnrs rEparIs . #

Scwnhfu*and Techniea| Aerospace Reparts (STAR)
Intetnaior ol Aerospace Abstracts || AAJ

Indexes \\ ) .
Bibliographies

Technical reprinls

Special puhlicatinns

lnlermr GeuluglcalSurvgy T

Bnnks . : !.?
Maps T

Charrs,

Atlayes

Research summaries Lt

" laurnal articles

Hibliography of North American Grology

m

: (;Fuphysmul Abstracts ;

]Ulll'lﬁlb of the Iﬂﬁt]lﬂ!Ls
" Journal artiples | N ) -

¢ Indexes ™ -, ,

Biblingraphies

“Monographs
 Brnks
Repnrts

N/

A!mhul [}mg‘AbuSE and Men!alﬂeahhAdmmlalralmu

ihific rmd technical papers ',
115

Réview'E and ana‘lyses )

Journal articles B R
£ (' ‘

USDA } ' —

- Fapers * | [
Bullgting : -
Reparts e L
Periodicals ’

' . £

ERDA

Techneal reports

Progress reports Cow

ERDA Hesearch Abstrct 5“;
hmr;} !\hstrm,!s for Palicy Anulwt

Pr;u Pmimgq nf meatings /
' Prngrtsi reviews 7/
Bunky S
Munographs ~,

%

-
L
K

i

OD: Defense Aguncmﬂ ]

efuenae Documentation Center

Departments of l!ig Army, vay‘ ind Air Force
Libraries ~ # o

. -, Specialized information centers N

" Teshfical information analypis cenlers ¢

0 Tranélalmns

5

'ERDA 7.
Enetgy Information Pata Base (EIDB| -

HEW: National Institutes of Health
Nitianal lerary;uf,Mgdlcme
* Specialized informatlon centers -
Translatinnsy
Food ahd Drug Adrnmml;ulmn
v Specialized information centers
Alcohol, Drug Abuse, and Mental Health Adminislrallun
Speuahz‘bd informalion Lenlers

National !nsliluiejn_f Edugation !
ERIC tlearinghauses
Gnmmarce Falenl -and Trndemark Office
Eearrh Roam ) ;
National Technical Information Service INTIS)
National Bureau of Stendards
; National Standard Ré(erence Data Sysiem [NSRDS)
NOAA
Environmental Data Service

¥
%

Interior; Geological Survey o
Etos Data Center .
Geographic [nformdtion Evslem . ot
~ Nalional Ld?lugmphlt‘ [nformalion byalem
Nalional Water Daly Storape ang Retrieva] System
Natural Resnur:es Library

NASA .
Scientific and Technical Information Fac ility
Research libraries
Translations

Smithsonian
Science Information Exchange -

USDA
National Agriculturel Library ‘ ;

L
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Gategnry 3. Symgnﬁxa qm! audi Yisual \{:3 Category 4: Research and development in
media: $32 million . information sciences, documentation,

1 : . s and information systems, techniques,
epartments of the Army. Navy, and Air Fﬂ ce : and

5 ce conferences . .
" Support of symposia with pranssmnal groups. scientific ’

societies, and educational instittations

DOD: Defense Agencies (largely DAF!FA];
Depnrlmenlg of the Army, Navy, and Air Force
- il b ] R&D in advanced information sysiems

Video Development of engineéring data sysiems
771_,:,9;1!;3[:&5 - ' - ' Support of development ﬁf discipline-baded information
Exhibits o - systems = .

Studies of man-computer relalmnshxps (Frn]ett MACQ)

HEW' National Institutes of Health Bésic research in information sciences

el to scientif hp U.S. and abroad
%”PP“” to conferences a"d symposia HEW: National Institutes of Health (including NLM)
Sound films on physical functions, diseases, and treatment Improvement of Medlars system of NLM i

- TV interviews - ) Development of mechamzed 5earrhmg services in the

) o

B

————— Shdes o oo e . - © institutes - g
‘Fﬁﬁzuzgra;jhs ‘Alcohol, Drug Abuse, and Mental Health Administrati
Exhibits { * Improvement of information systems

NASA ' '

NSF
Research in storage and retrieval sjra,
Development of

. - uses—ﬁnemed science inform

Participation in and support of scientific symposia and
téLﬁmLal meelings

5

o ation™service
VA

Farhclpalum in semifars and symposia

Commerce: National Buread of Standards

-
Slide: R&D activities of the Institute for Computer Science®
Slides ' 7 and Technology and NSRDS

* _
- Library of.Congress
valnpmem uf MARC cats aloging ;v!-.IPm R
. 4 1
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APPERDEES

D. Statistical Tables, Paxt I1

-

"'A. Technical Notes ‘
Bi‘Federally Funded- Research and

Devélopment Centers '

C.Statistical Tables, art 1

N

Note o

—
C and D, have been published separately under one cover.

-~ Included on pp. 56-65 in this volume are api:endix C summary tables 1, 2,
and 3, as well as a complete listing of all the tables in appendixes Cand D.

Detailed statistical tables may be obtained gratis from the National Science
Foundation, Washington, D.C. 20550.

The detailed statistical tables for this volume far#parts I and 11, appendixes

1 | ~
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ﬁparts Part [ is concerned

Thls r\‘epnrt is urgam;edt '
with Federal funda for researcifigayelopment, and R&D plant,
and part I1 reports on funds for acHfyities associated with the
collection and dissemination of scieatific and technical
information,

Between March and May of 1977 a tatal of 37 Federal
agencies and their subdivisions=98 individual
respmdents—submﬁted data in respanse to a survey
qkestmnnalre developed by the Foundation and distributed

in [anuary 1977. With the exception of NASA/t the data '

-veceived from the agencies were in terms of abligations and

outlays incurred, or expected to be incurred, regardless of . -

identified in the regpondent's budg
activities, NASA reported its 1976, 1977, and 1978 transac-
tions if terms of the budget plan which approximates
uhltgatmns

when the funds were appropriated {r whether they were

Federal agencies had earlier provided R&D data to the

. Office of Management and Budget for inclusion in “Special 2

The Budget of the United States GoyPrament, Fistal Year
,1978. Although the R&D data fn the two reporjs are

Analysig P: Federal Research and Dmpment Programs” in

. reconcilable (See Relation to Other Reports, p, 53), thedatatn

the Federal Funds report are more comprehensive offd are
tabulated in greater detail. Furthermore, the Fedgral Funds
report incorporates revisions that have resulted from changes
made-in the R&D portion of the budget subsequent to the
budget message of the President to Cangress in]anuary 1977,

DEFINITIONS

Definitions are p resenied for the two parts of the report,
Some definitions in part I are also applicable to part 11, The

definittons are essentially unchanged from priof issuesofthe

Federal Funds setjes, .

‘Part 1. Research, Development, and R&D Plant

This term includes all direct, indirect, incidental, or related
easts resulting from or newzssarv {o research, development,
and R&D plant, regardless 0 whether the research and de-

velopment are performed by a Federatagency (intramuraljor < -

performed by private individuals and organizations under
grant or contracl (extramural). Research and development
exclude routine produst esting, quality control, mappingand
surteys mlleﬁtiuﬂ Dt' gaﬁerél purpnaé statistics experimﬁn
dlssemlrmtmn Df e—.clenhftc infarmation and he trmnmg uf
stientifi manpower,

specifically for RAD _

. ment and office furniture and equipment, Obligations forfor-

when the funds were appropriated.

i Presxdent that the age

I basic research the investigator is concerned pnmartly .

with gaining a fuller knowledge or undepstanding of the
gubject under study

ing practttal use uf the knnwledge ar understandmg tnr the

pgj;uae of meeting a recognized need. *

* b. Development is systematic use of the knowledge and
understanding gained from research, dicected toward the pro-

" duction of,useful materials, devices, systems, or methods,
- including design and development of prototypes and pro-

 cesses. It excludes quality control, routine product tgslmg.
. and prndut:tlun

E, R&D plint (R&D ttlities and fixeft eqm’pment auch u

gition nf_ constructiog af major rgpatrs to,or alteratmns in
structure, works, equipment, fdgilities, or land, for use in
R&D activities at Federal or non-Federal installations,
Excluded from the R&D plant category are expendable eqip-

.tt

eign R&D plant are limited.to Federal funds for facilities
located abroad and used in support of foreign research and
devslupment

t

(2) OBLIGATIONS AND OUTLAYS

A, Dbhgntmns represent the amounts for ardeys placed,
contracts award®d, services received, and similar
Iransactions diring & given gerio ‘;;egardless of when the
funds were'appropriated and when fulure payment of mnneytﬂ‘

15 required.

b. Qutlays rapresjt the #mounts for checks issued and
cash payments mad€ during a given period, regardless of

!

r

~,
S\'

- The nbligations and auitlays reported cover alktransactions — - -

__fram all funds available ta the agency from direct appropria-

trens, trust funds or special account receipts, corporate
inicome, or other sourceg, mtludmg funds appropriated by the
y received . Expectg o receive, The

lays for that yer rvgardlEss of when the fundq were origlh

nally autharized or received and regardless of whether they
were appropriated, eceived, or ideniified in the agency’s
budget specifically for research, develapment, or R&D plapt.

An agency making a transfer of funds'to another agency
includes siich transfers in its report of obligations and outs
liys. The receiving agency does nat report, fogpurposes.of

a



E

- |

this survey, fur
ilarly,  subdivision of an agency thal transfers funds to
another. subdivision within that agency reponts such abiliga-
tions or outlays as f oW '

{Obligations and
countries include funds direc IIy availahle to Fed

and speci [fmgnn [ ‘_Jhllv,lppr _
lattercurrencies are derived Largel v frum provisions o Public
Law 480, 1934, ad amengled. . '
B / ¥
(3} COST COVERACGE =
; I

Hmth reported fnr &l _r;h snd develgpment reflet full

costa, In addjtion lo gp alg of HpH {fic: R&D projects. the appli-

cable mH}w.u asts are alsuing uded. The nn/mun[ S0 m[tu]
include the osls of planningand adminispering ReD
hrama‘laburma?y;@verl al, pay of milisdry pt:uumul. um]
departmental admnistration ) i

i :

R » ) s

4] FISCALYEAE i

Fur 1076, the first year covered by this report, he fiseal
W,lr\hhlht‘ avernnrent acknuntiog pectord bewinning [ulv t,
1975 and endding June 30, in 14977 the
(.rmimrvnl LN [_mv period Degan Ceteher 1, 1976 and
177 The manths ol ]uljy trangh

1076, Howeveg,

September 1976 li the new

Federal tigeal year [Ont 1=fepl.

"a,ii l}' i “al]lﬁl il l“lU
A0 wth e el for thls

transition” periol Labubated sepagately sl i broad totais
il

]

&

(3] AGENCY ’

k A .
Al ;121'1’_1!:»' i an prpanization of e Federal Government
al secative officer veports 1 the Presidend.
[l it surviy]is the ] IIIF:HF\
o{ungress. The

whose princip
The only exiepting [alsuinclu
of Uangress, whose sxecutive of ier repurts t
vision refers o g magor organizatwnal unit el o

teri st

eeporting agency. such ag o huseay, division. office, or serv-
i, S :

s

(6] PERFORMERS '

Peefuriers are vither inteimiral

accnmplis hm; |1pPl dling fum?nm or el un] ’”L

H?Slﬂf ol HI,THLI it gmnt.

2., Intramural performers v e vencies of thee Fadder i

* Cuveenmient, Ther work is carried nnheey by their e

porsonne), Oligahons repurted undey this category are lor
ities

activities performed by the reporting ey itself, or they

s that the dwency ransler 1

ivf

watiedler Fodira!

RIC IR

A ruText provided by Eric =

s rihstered toit from another agency. Sim-
'nnlsl b ;
®Faderal agency, the fL_nds 50 l_ra__n_afer_r?

wtlays for work performed in fobeign

- Tessional schonls, sucl as in engineering

prednizations

¥ ‘. ;
ey {ur erfnmanL‘ for WUrk Fhu ultlma E pmfnrmer
' isnota

R

are rt:'purlu_l by the
: extramural per-

A=

trinsferring ageney undér the appropriat

fnrmer calegory |inditstrial [irms, universities, and colleges,
1 o - [ P

nhw nnnpnﬂ mshlulmns] Inlrﬂmuml pPrfnnnance

rl'tll'l‘dl Gy lv Ihdtpu f orm wit h'F&demJ fund% undeﬁrrnn
et or ;,mn! Only Tosts of actual extramural R&D per-
frmance are reported. For example, the purchase fram an
extramural source of & launch vehicle which is operational,
i, has pone heyand the develupment or prlatype slage and

ts uged for the perfurmange of research and development, s
reparted as part of the cost ol intramural research and devel-

opment. Extramural performers are identified as follows:

(1) Industrial firms are those organizalions thal may

legally distribute net earnings to individuals or ta other or-

wmizatings. [

i) Uniiversities ond collepes are institulions engaged
primarily i providing resident instraction forat least o 2-
vear program above he secondary school level. Included
are folleges o iberal arts: schools of arts and sciences; pro-

and medicine,

incluting affilinled huospitals: wssoviated research insti-
tates; and agriguliural experiment stalions.

011 ingtitutiony are privale organiz
tons other than sducational institations, no part of whase
net etnings inuee o the benefil of @ private stockholder o
mdmdu.d il ulhe'r prm g um inizilions urgdm;gd for

i) Other ot

lmlalim'[.tly ;!Wnrdl’d R&Dgi'.,mtsarl;m,thu.la At inﬁllltll!ll
imiler nonprfit matilutions,

i
i) Federally funded] resarch amd development con-
tirs sire R D-pertneming organizationg ¢ sively or sub-
stantially financed by the Fedeeal Government that e

Governnient either Lo meet & par-

supporied by the Peiliral
Heular R&D ubjeciive vr, in some ing

mitjoor faelities ot universitios for regas | ,
training purpuses. Bachcenteris administe rrtllwnm'u the

aove extraural peeloriners,

e generl, all ol the Tollogving yualiliation ceiteria are
et by aninstitutiona anit hefore it s meladed in i -

erally fumled research aml decelopment cenler categoryy

[ I prary aelivites include nne ar more of the fllow- 77

/

o

pmduut o, mappmgandaur» pys. and 1F1furmﬂ|.mndl;‘5ﬁn1=
ination]; [2) it is a separate operatéonl unit within lher;ar
it argAtizalion of s ur;,ﬂmigd a3 o separately incorpe- ,

vated organization; (3] it performs d(.lUHl research and
development or R&D management either upon direct
weguest of the PP _:vml{,m’vrnmrn prunder a broad charter
frum the Fed |l snvkrrment, but in either case under the
dieect n erpinent; (4] i

Teeives ils major fmdnlml support [?D percenl or more)

V‘v’ [5J
buul ﬁyeum or mure], ; 'ewdencad
y specific ¢ ssunied y it and the agency: (6)
mostar all of its Bacililies argowned pr are funded for in the

i“éh and (7] it has an
nwmg? .mnual l)udgll (operaling and capital equipment]

lrnm hr*l‘gdpr.]lf.nernmpm usmlly Tgin i

caniriel with the Federal Govefn

{v] Stte zuui lovn! - poverngien
gnverrﬂﬁnl apenciies, vxcluding §
agricultural experiment

anil collepes,
sehanls, and alfliated hosy
n},xlig,:mud dn‘s:[itly ln

such §

fier
il
§
Stateqr lnullm,u‘l
gies Tur performance by other organize

giich i
Regardliss of 'lhﬁ"mlinmh*‘ perfarmer, Fe

ﬁ {vi) Foreig ;,n ;u rformers are eonfined (o foreign citizens,
; oyernments, us well i internitional or-

VATO, UINESCH, WHO. performing
he Federal Government,
Excluded ave mmenls to 145, ugenties, organizations, or
perfurming research and development abroad for

rhlmuzltl

aitizens
}w Fecleral Government [lht‘ survey objectives do pat
“uffshore” payments). Also

nelude mf mmation on
ré p,lymf“ﬂ tn [mmgn seientists pf*rf rmmgm
hr*llmlnl Sl

(7) FIELDS OF SCIENCE

The liolds of stience m this survey are dividal into sight
il Tl b eenrivs, most of them consisting of anumber of
il filils, The browd Tiebls an Wl s dences, psyehology,

sl selence, frvees, mahenitics and

envirgnmgntal st
(umpu[m sidences, enginecrng socil selemces, anl other

“‘M'\}N‘[I‘ elagsilimd, The lll[lnmnl* lisling

stienes oo
presents the Tields gtouped under eacty of the broad Tields,
topether with illustrabe discylings

nls are State and Jocal
tate and local umiversities
stations, medical
Federal B&D funds

inder [hr-%me- .mdl dlhlq,m yireei hvrpv il mwd bythF
iselves or granted o contrétted by
atione.
deral R&D funds

[Iir'rl«d I Slate il Tneal governnients e reported under



.‘l}}rulled (j[]ﬂ[illl.lms

-~ for the chini

g. Life sciences consiat of the biological, elinical medical,
other medical sciences, and ife siences not elsewhere classis

. fted.

 Life sciences include the following disciplines: Anatomy:
animal sciences; hacteriology: biachemistry: biogeography:
biological oceanography: biuphvsics: rlenhstrv' l(g'y:
embryology: entomology. v

lmmunalﬂgy internal mEdn:mP nicrubm,rjg) neurnlu;_

pathalugy pharmaculugy phdrmaq ph}malanlhrupnlngy
physn:al medicine -and rehahilitation; physiology: plant
‘fpudlalry preventive medjcine and public Laltf
iology: Fadinlogy: Surgery; 5y stemalica
ve ermary medicine.

Research in soine of these disciplines may be classed as bio-
logical, clinical medical, or other medical, depending upon the

nature of the particular project,,

Biological sciences are those which, apwet from the clinical
medical and other medical seiences aadelingd below, deal

« with the arigin, development. stru coute, function, and inter-
actions of living things.

s are concerned with the study of

Clinical medhcnl seienee
the pathogeness, diagnosis, ot therapy of # particular disease
or,abnormal condition in living human subjerts under ¢on-

]
i

Other medical sciences are concerned with studies of the
causes, eflects. prevention, or control of abnormal conditions
in man of |

aspects i5 defined above

¥

Life sctenies, negt

processes, ani

b. Psychology deals with behavior, mentil
individual and group characteristies and abi
ogy is divided into thr
Aspects, and payiholog

Examples of th

Bsyihnl-

oli laz'whvrpl]m lul
of thes

Bioloacal wspea L5

al behiviors clinieal v

Experimental psyrhology
chology: eomparative paythology.

H}'mlng}

Social bspects

Social pavehology: sutationgl, persimnel. voratimil psy-
chology and testin
development 4 }[n*r nalily.

o indusirial il sngineeriig psyhiology:

Papchological seienees, ner
¢. Physical sciences are tivernud with the understanding
af the material niverse sind s phenomena, They comprise

5c N
RICTS,

= ||m Provided

-

tary part

snvironment as they relate (o health, except ©

[he' liells of astronumy, chemistry, physics, and physical
ssiliedl Examples of the disciplines
under each of }ht“v fields are ’

i
Astrimomy:

Laliarglory Elﬁtﬁ){lh‘\‘tiil?ﬁj pptical
astronomy. theoretical astrophysics: Xeray, Gamma-ray,

nees ol elsewhore

e

neutrinn Astronimy,

o
Lhemistry;

Inorganir; organa-metallic; urganic; physical

Phyﬂ:f : .- f

Avoustics: stomit and molecular; condensed matter; elmen-
stryeniire; optics; plasma,

ticles: nielear

Physical sciences, fec!

ironmental sciencas(térrestrélﬂl andextraterresirial]
wcerned wilh the gross nonbinlogical properties of the
areas af the solar system which directly or indirectly affect
mar's suevival and wellare; they comprise the fields of
almospheric sciences, gealogical sciénces, oveanography, and
anvironmental sciences nol elsewhere classified. Dbligations
fnrr"'i*:mﬁgraphvHrunnfm studies supparting physicl
aceanography. Studies pertdining to Jife in the sea, ar other
hmhr» nf water, 4t [Ejp[lrljdﬁ sup gv. Support of
ship opeefions 15, where appropriate, prorated belween
physical and biological
istaplines under each of these

N

I

ields follow,

Atmospheric stiences:

At mnnm solar, weniher modification; extralerrestrial

imospherss, metearnlogy. .
(nlogiva s '
Enginering geophysics peaeral gm)ingyi proidesy and
pravity: oeomagnetizi; hyflrnlngy; inoroanit prochemistry;
isotapic geochemistiy

;argamic geoshemistry: labwratory

;,;q"uphwu,gl 1:][(%)1n;ignf:ti5m; pnlmintilllig'\‘; ]]hVSll;éll
peosraphy and eartography: sesmology; soll scienies,
. @ ’

Uesanoaraphy:

Chemical oeeai “H!Ph\ “vu]n“lm] aesmography; physical

JLEE 1) li(’l.l[)l v, [

f’:ﬂ\'ll’i!fllﬂﬂiil[l' Selnies, ne!

v, Mathematics and computer sciences employ. [ngical
reasuning with the aid ol symbols and areconcerned witht e

development of methuds of operation employing

il 1l
flil i singl:
gl

Ay el within |
i siparali foidl B sl Beon

sgilied, lieiides multuis
iplmllr\‘ pnjet for whie

astronamy,  radio

anography. Examples of the

symhol&, and in the case of computer sciences, with the
application of sich methads to automated information
syslems, Examples of disciplines under these fields are

g

I

Muthematics:

;

lgthm artilysis; applied mathematics: fmmdalmna and
logic; geometey; numerical analysis s ; tapalogy.

Computer seienves:

Prigramming lan
[gmml] dE'i gn ‘

s; computer and information stiences
opment, and application of computer
o and manipulation; information

silenges ;md sys my: sysiems analysis.
i ® R
¥

Mathematics ond computer sciences, nec’

Engmesrmg is converned with studies direc Lgtl toward
engineering principles ar toward making specific
iples usable in engineering practice. Engineer-
into eight [ields: aeronautical, astronautical,
ivil, electrical. mechanical, metallurgy and
and engineering nol elsewhere classified. The

mater
fullowing are examples of disciplines under each of these
Fields,

Aerornuticel:

Aprudynimivs,

Astronautical DS

. . 5
Aerospice; space technology,

Chemical: N 4

o

Fetruleunt; jietroleum velining: A” By
(;1\'11',

Architectural; Il,di\ulu hydrologic; marine; sanitary anil

envitonmental: ;“ﬁ[,u,hlml; rinsprtation.

Eh.‘f«!rirfﬂl’ ‘

Communicalion; electronis pier.

Mechamical:

Engineering mechinics.

s

i
/ Meti “ur"\ and materials:
y
{eramic: prning: h-\hl wililing. 0 ’
¥

. Bngineerjng,
%
é\pnull ral; industrial and manageme; nuelear; onean’

engineerIng: ayaleins,



e { |

¢. Saciallsciences ure directedd toward an upderstanding of
mw and ol

: the behavior of wml institulingy (md
P individuals as members of 4 graup, Ihv;v
namics, political s

,anthmpulngﬁv i
sl snrm B ol elsewhers classified. Tl
riamplt'mHhF disciplines underthe | uldn

5

lhup ulogy:

Atchaealogy: cultural and psrmllnhl‘ 1 Hlxilll]%‘u{ll!l g
appliedeanthropology. ,

. Eeonatilis: ' ’

Eronumelrics and economic stalistics: history
thought;
agricultuil B e e

* public finance and figeal policy; theory; deomamic sysins
and development, [

i ) -

Bulitiul setence |

interntional LIS mri ‘mz.

Bog . ; N . . L
rea or teginnal studies; comparative government; history of

minisfrating.

JII ’?L\

3 W .
Comparative and historical; complex uganizahions, cuiture
anil gietal strugture demography; group teractions, sovial

priblems and mszi,;L welfare; socinlngical thenry

Sdcigl seieners, it

-

ABERES QAT G0 R0 Iy of Jpwal i e 1l prantices.

h
Ildl%liphnd v an mi.vr(h}ripli
ol wit hm i o e above broad fulds of stienee,
1 [8) GEOGRAPHIC DISTRITRIBUTIO H’ 1076 Rel)
OBLIGATIONS n

distributian of oliggtions for researgh o development and
RaD plant. These 10 sespindents o ounted fur 07 [wwnlnl
7. Hl!'

i T M””MPE“[ it u]mihuunm

utal Federal R&D and REL plant obligations in 1
respomlints were the Departments of Agrailture; Com-
the Interior. T % and Helth,

merie; Definse TN

Felucation and Wellue; the Eneray Research aml Thevelin-
ment Admmisteation: the Enviranmiental Protisclion Agenty:
the National Aeorautics and Space Ailminsstration, and the

M atinmal Seienie Foundation ’

. Data for 1976 were requested i lerms of the principal
* n -

Q-

“Urgan

et Jlng,v llntl
¢ fi IIi)wmg are

fabar, and
TGN, .

political ideas; international rolatinne and low: matunal
Vo politival anil Dol systoms politieal theoze, publie gd-

Lingusts; asearch in eludation; research - Rustory;
siineconomi nmnmphv\ rrsearch i Lm‘ it atempts fo

ther sciences nol elgnwherg Elﬂaslfu;g! includes mul-
nary pmjrrll{ thit canmnt he

1 the peneraphic

& acquisition. maintenance, ot tental of 5

ncation (State or oullying area) where the work was
performed hy the primg_cantraclar. grantee. or intramuril
nizafion. Where this*formation was not available in
their records, the resporddents were asked 1o assign the
ahligations o the State, autlying area,elu. where the prime
contractor, grante, or inframural orsangzation was located,

. Dbligations were geporled for research and devejopment

as 4 combinad amaun, =

d! Specifically omitted from e survey were R&D
obligations to Toreign performers and nhllu ans for RED
plant used m sippoit of luveign perfopmers.

A

Part I1. Scientilic and Techniceblnformation -

Seientific and tkllupcdl infarmation consials of knowledge
or data resulting from the conduct of 'seqr%h and devel-
oprmient or required for organizing, p!annn;.,.urpkrfnrnun; ’
research and development. It encompasses any informatian
in wnndml ar ather commuynicalile form which preseats the
status, progress, or results of research andd development in
 and which hag some

any area of sclence and lechnulog
i o in rthPrm; e euh;]u}HIEn! flf il
i develipment.

technival in l(s matiim it 1v1l1r‘sx

. Raw scientifiz and technical dati that have not yet been
pracessed for use by professional persannel engaged in
vesearch and development {these costs are included in parl]

[ this survey];

. Brafigtinal an se dala that are collected
and arganized for 1 :t_hm lhan apu.lfu; use in regearch and

development; | : !

A, Infrmation thal has been pregared primarily to inform
o instrict (b gengral public. :

0 L ‘

ientific and technical information acljvities inghude al
afforts directed 1o the planning, zugp t, eantral, per-
formanse, and \_mp_ruvumﬁt of the fUHl](lUI s that gover the
ssing, handling, and communication of

tion. These may include the

.

;irily for uge in runnvrli‘m with scientific and technical

[osia,

i

 Categories of Scientific and Technical Information Activity

(1] FUBLICATION AND DISTRIBUTION

a. Primary publication is defined as all documenl prmfuc;x
Imn tasks performed after the uulhur 5 mannseript or similar
imiial recording of the information hds been finished and
lading to but nol including initial issuance or distributionofl
Ahe Tinished document. Examplea f iblication activities:
Evaliation of a manuseript; profes alunai writing other than
by a scientif aged in R&D activie-

i mdtﬂruﬂ:ﬂglﬂﬁi‘rﬂng_
ties; tachnical ooy ¢ editing and revision not performed by
the author;

, 1r1w1nw wark; phatographing
for use in published material prepatation of final copy for

printing, mitrofilm [including computer output microfilm], or
machine readable or other reproduction: and, campusing
typesetting, proofreading, lnyoul, mikeup, printing, mimeo-
praphing, and photo duphcation =

i
H

These publication activities may be concerned withany of
echnical repnrlsi patents, disserta-

the fnllnwmg journ

(] mnnngmphs atzrml\

_ Distribution includes functions related to the
mission or dissemination of newly documented seient
techmical information from source to user, h)ruxamplp rnml
inp, shipping, and miintenance of cont rils.

.

b. Patent exemination includes all activities invalved in
judging the allgwability of patent claims. Onee a claimvis
gran!edi furlher wark on a patent enters the primary publica-

tion process under Gode 11 above.

¢, Secondary and tertiary puhlmlmnwde’fmeda;all unc-
tions relaled to the preparation, processing, andpul ingintn
Hfogm of such publication as: abstracts, indexes, diction:
aties, texthooks, handbooks, bibliographies, reviews, en-
f:y(;lciipudm dipeiories. :

ﬂchmcai mfurmannn Imm SOUTEE I_u skt fur mamp,e. mml-
iy, shipping, and mamtenance af contrals.

Exeludecl from primary, secondary, and tertiary publica-
tiem e costs of pr“,nmg_, audiovizual aids, such as ; taped
talks, slides, nd motion picture filmg. These are included
under audiovisual media and other forms s of nunprinted com-

. munication,

, il Support of publications includes all page charges paid
aut of F m rul un‘lt 'Ji]fiﬂilfvjnllfﬂ’ll“ qperia]whsrriptinﬁ

publicat tions,

b1

Foea
P



#

MENTATION, REFERENCE AND
RVICES

(2] D0
TION SE

INFORMA-

#. Library reference and referral services includes the
acguisition, collection, eschange, lnan, and slorge of s
fifte and technical documentary materials. These may b
books. pariniicals. manuals, reparts. micrafilms, drawinas,
phimgziph records, movie [ims, and such referce sources
ag ahstract journals, indeses, amd subpeed hewding and 1ele
- lists '

“Thsrategory elides rental or weyusition and mamte-
nance of camputers and ofher equipment, and costs of thes
npé‘,rnllnm I ineudes special refrieyal seecioes prosided m
I‘f—‘%p i sif ﬂl'l'[i [ "lil(l"lﬂ,l h‘, 1 I lh’[]h“l(llll"}'](]\‘] I~

phlt’ﬁ ete). sale gl byt o o umentary el s

mation of documents i mail and personal visiss, ,mii li,ua‘:m
sactivitios with wiers and othr 1nf<irm;iﬁfm SHTVIFRS,

i

Totikis, anl

Dncumentithin H\{H’l‘ ~epuaitirieg, cegring
lifitiries 1huu|tl h rvpf’rr’r"lf 1m|m hlh sihi

-k

h, Netwar fnrhbrﬂrleaand mentation cenlers noy-
prs il st

ate arganizatons share théy scienblic o Techne nfarn-

s u1rw|whv taunr morepeagraphically sopar

B o dila resnures troteh Lienpulter i

telecninmudicalions linkige

¢ Specialized information center services (including tech-
nical aformation analysi conter anid data hank TS|
eover therullection, analysis i vealuation ol stienlific ad
techincal infurmation and data i well-dedimed, speciaized
bields: pealucts may b summaries, tevises, o otber G-
fnms, Advisory i oflier nser e vices aee i dulel

Inlhﬁinl"l'lifl"llml l]t' services uf [h“«' wulma BTN PY

ingwshed  fpoee those 0l ||n\1 bt il

elearinghinses amt Dheazies, whose Litetions e mm,ml\
concerned ol the Jeedling of doimesis egther D s

the technical information cunsained i e doegineas

il. Netwarking for apecialized information centers ravers

. ) .
all sty weareed when e mone Genraphicalle separate

- organizations share tier seaentific or behnical inlirretin

N dlala resonroes through compater g felegminseations

flinkiue.

o Tranalations melude oll costs invalved nthe s ation

dicuments and nther :n;m:;mla ot [ 1o

another i support of Re D activitios, s the e f -
efgn journals and otber matsrals i be teans e

ERIC
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(] SYMPOSIA AND ATDIUVISUAL MEDIA

i Symposia and technical meetings include all effurts
rectiad 0 planmng. seheduling, announcing, supporting,
spomsnring, canduehng, and atteading svmposia, conferen-
e, and meetings primasle concerped with eschanging and
sefentifie

ilisseminating anid terhnical information, The

«|\r1>lm| hsastenge fh}l;ll[uq dants ]]SLHhf-i}[lll)(lhlil,lf{l[]-

forvmees, il meEtings v coverad in Hiese costy,

b. Audiovisual media and other forms of nonprinted com-

munication refer fi i he costsof -pr'irlur nptechnicaland dovy-

menlary motion pucture films. shides, and special photo-
"m;lf s T RETD communieations purposes, a5 well as audio
ol visul s, sueh as taped alks, television film, or visual
des exhibils but

mng o pulili

magnelic e, This mlepary alsn nely

exetudes metdia primarily intended for

infurmating purpises.

This v itiary nelides the comlurt and sy

wpet ol pesarch
and ihevielngiment of e .uulmln[.(m\';}n 1(1n,‘1] methids, tech-
niues, systems, ani wachines for fmproving scientific o
fechriel i furmation fune uns under ek of the ather three

Ldevelupmen: uf s
gientific infurmation, 1
mdsurveys o
dentify heoad and specilic aspeets of sieahfic inloemalion

w'u")]“\nv

HE RIS I .m(l lsrn ini i resgirch g

fusndimental mature in the ane of 5
tofstodie

alsenvees e tanduit and 5 upport ¢

Eximples ofactivities indluded under this cates
aury e s fullows: ‘

Develupiint and testing of H].H'}i[]f‘“ devies, aml tech-
ey Bor storape andd eeteieval of infopmatiog antd i, 1

lmuuistios ressarch Tocused on mfm-r:m[um prncessing,

Languave ared i hine sl g,

informti thenry:

arlitialnfellgpng

ingie and switching theorv,

apiralinng dr

rebon seientifie sl terhiniial
g ¢ .
mfurmatio syaip

i il priitesses;

SR AL G0 A GG eRE sinrade and e ries ol

!le."\x"j; B
netwbrk desion:

-‘allliiu‘ﬁtll'_:'uhif‘i:[i:l;l iliration

pand indeving sehetiy: il
shudges of sgieatify {gd feihnial 1[1&51173[;[1“[1 LU G-
N ¥
tim systenms

Nate: Risearch and development conducted af documents-
fon ceaters, lbrares e information centers
shoulil b included bul ngt the eosts associaled with estah-
.

s, i speriali

lshing new cen
stape Ay g i
mental phis ;mql ity Ih!.‘ upm;almneil ph;ih‘u, i1 toats should

I OF §ys{eims Do IM%‘I th development

b roparted undler the approprate alegary and subcategory
above and no longer under this satepiry,

CHANGES [N REPORTIN

& 10 thng suevey, ag o the pres
5 for the latest twn

Rissponsts from e ageticies

vious anes, retler! updaling of estimate

vedrs af the previogs e, Such updating is normal in the
bl { lary cyele. In adiitic
hise gelluctid reappraizals and revisinng in a

ioni, from lime 1o lime responses

fiealion of
hen this has
Hl(}ﬂ HES ”f\'l-yl'd pr =
bility with the

varings ['lh&l‘.it”' ol agencies RED prwumv
1l Stienie F

o n;nnlumr lﬂ’n‘l%li‘n

arree, the Nation

yeaf dlat; ¥ ,—mdrﬁ;m’

pro H s nf )nnpl mri t;i

Hevisiming to lmprove ht:!l;purtixwlc 1A

LIMITATIONS OF THE DATA

Fundls Tor eosearchi, developoent, and niher soentic
et opva S-viar bt mparable with the
1497 bulget, upon which the data arebased. The respundents

artivities are rgo

foree vevanritd the data reported bere with amanmts for
stientibicantivities shown in T
Gavernment. Prsenl Yoar 1975, The amaunts reported for ach
Fear indicate the: ]I; dtiing of |;11|L|\ ineurred int h]l (EAT,
regrilless af when the funds were authorizad or eeceivad by
andd reganlless of whether ar nod the funils swere
ientified i the agency's budait specifically for
development, R&l) plant

finm st is

an ageney

g scientific and technical infremg-

i

e Fretal apentiies Tor 1976 ape
antially
completed trangactions, Amounts reparted fur 1977 and 1978

Data sulimilted by
ransidered (o beoactual sinee they represenl pis

ire estimates i that theyaembyect o Turther agarapriation
eactmsl effonts of
hose sl otk Later et on 157 and 178 autlays and

appotinmunet, or alocation deciions. Tl

ahligations will e gelloctiad i the gesd peport,

[ is dmportant o b in mind that judgment 15 ol ten
et essary in el ving thedita Becanseof e scope ol KD
il thetr ealidseplinare aatuee s difficelt 1o

B :
s
4 s

Pl Bt uf thee United Stanes =



'
establish consistent criteria for allocating efforts among the
character-of-work calmgorios and the vicious felids of
setence, Often funds for RaD activities myy not be specifical-
ly identified in an agency's budgel, Nonetheless. tw meel
survey requirements, the prart 1|mg !zgsm[:ies. have
developed over ihe years incr stent 5 mLfnr
L]d,,gl ving R&D Vel Revisinng ri“ullmg feni mj lmnw
agency's repapting practices have been incorparated Tl Ihr
histarical difa o improve the comparability and consisteny
of the statiskical series. '

.

In some cuses huwever, agencies have not loumil it pussible
to report the full cost of research and development, Far
dexample. the headquarters costs of planning dnd ad-
“ministering R&D programs of DOD and ERDA are nat
included in these repupts hecanse these agencies have
I b that it is administratively impeticable oidegily
the amounts,

R&D plant data "vp( ted hete e o some extent un
(lf*hhm'l becatise ol the difficully eneountered by some
igeniis pfrh[ul,url& DOD amd NASA. in identifying snil
reporting this information WhileDOD reparts ubligatinns for
R&D plant Tunded by 15 construction up; ropridtigg. DO s
able to identify oaly o small portion of the amount of R&
phint support incladind in R&D contricts that were funded
(com its RDTAE appropriaton. NASA dues nnl separately
iddentify those portions of industoal Rap) contracts used for
R&D plant bt inchodes R& plant smounts ynder the Rell
total for pecformdnee by industrial firms,

In the area of seientilic and technical mformatinn, extramu-
r%‘xﬁhhg;i!mng are hmted to funds allocaied for granls and

comtracts that are primarily G the support of scientific and

technical information activities. As i priog volumes of this

series, estramural funds foeinformating activlies perlopmed

s supplemental, AU orng STV under RETD grants or
contracts have been exeluded. | .
. et
RELATION TO OTHER REPORTS ‘-

() UNIVERSTTIES A\’D Lt

1 FEDERAL'S

:>he‘ Natiomal Seience Foundahor [H'flhl'“tkfft'[mfl% fover

ing/ Federal support of mdividual eolleges Sl universities.

Tf{me teports ati hased an data provided by the Federal s

cis In respanse to the reporting system established
(‘fﬁﬂ;ﬁ o i Academi Seienes anid Erpgee
H}@‘ Fedpeal- Couneil Tor Seenee and Technology,
repirts are referred foom s pubiliaihon
feparts ' 5

Bulh the (A5
Federal ahligatinns for eesearch amd development

:md@HMJ

"ERIC

Aruitoxt provided by Eic:
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< Cominisaion] while Federnl Fundsis e
3;‘ n[’il]nu*nrm Thee 14 respandenats for GA

plant 1o universities and colleges and 1o university-
administered (ederally funded research and development
centers (FEROC). The CASE rs‘purl huwnver is m%r!ri an
abligationg of Fudural agencies
instituton, while the Federa! |
abligations lo universities and
The CASE repost also fnchudes fund

rupurt Tt umLEmEd wnh
L pE_I'fﬂrmEl' ETUU[_L
s [r nun-R&D activilies,

s as science education and nonseience suppurt, Further,

the GASE

stuely i based an reports of only 14 agencies [the
Depariments of Agricoliure; Commerce; Defense; Heallh,
Education, and Welfare: Housing and Urhin Developmeq:
thee Interior; Lahor; and Transportiftion; the Energy Research
iif Developinent Administration: the Environmental Pratec-
tinn Agffm'y; the Natignal Aerenautics and Space Ad-
ministration; the Nitional Seience Foundation: the Agency
for Internationa] Develapment: and the Nuclear Regulatory

%px,&gd nfubligations

futal I univeristisagd

,,,,, a4 perient of | the Federal R&D 1o
[ul]w, and al nhh;(lhunL tn university-adminislered

The different reporting procedures have led to different
ahounts heing reported by CASE and Federal Fundls as

[.HHIH\_'H

1 The ulf'gi;;;nitn: fur rf!t'::arrh and development to
wis reporled for Federal Funds in 1876
amounted 1o miflion, or 5107 million more than the
mount reporterd for CASE, Part’ of lkﬁ ifference can by
att r]hvmz!;ln varialions in the amounts reported by the
.1|mn|||fn1 itutes of Health (HE W] The Fedleral Funds R&D
fital fur lnv itional Tustitutes of Heallh included funds Tor
General Researth Suppoet grants, Whereas in CASE these

ere placerd und® the sategory of'eneral support for
e, Mn Bis s roe-R a0 e uncl @ he CASE definitinn,

umiversities did collove

iversity-administered
mrlm] ‘mf‘m rnl I"f'mH\ws 81,061 million | in

nillinnls \ thin re [}hrh' oy yﬁ For Furleral
i pnntraridl by RASA [M[’rnpllsm

Li luminn wils | mhuin 11 ilf %nms -perfarmer walegories
&15 try) whili ! afl f\%ﬂ the sulseontracted amoun!
RED abligatons 1o FFRDCs al-

o

(miinly ini
was mclided 18 the R

ministered hy universities.
L]

¢, The tutal B&DD plant obligalions o universities and

clliges repurtgd for Fedderal Fands was 815 million in 1475,

ar 811 millin moe than te amount teported for CASE.,

delhe tital R&D plantublizations i FFRDC mlﬂmi%!‘lrrf‘dg
by universities and rollges repored fur Fudural Fugls was
2190 millinn im0 1976, 0F $27 million wore than r@inrted for

(ASE.

engnt Tormare
.

The follawing factors should alsa be considered in
comparing (he dﬂld appearing in the twa reports:

For Federal Funds each agency includes in its own abliya.”

tions the amaunts transferred to (ﬂ'ﬁr agencies for furthert
aiice of its wark, and the FEEEi‘fl‘Fg agencles do not report
funds transferred to them. On the other hand, in the CASE
survey, ihe data are reporled by the agency that made the
final distribution of the funds 1o a given institution. Thus, for
the CASE survey, agencies included funds received from
ulharagﬁnmes.dndexcludéd fundst Hn%ffl‘l‘éd tootheragen-
cieg! the reverse of the Federal Fundy prmesg While such
dansfers should halance each other oul wilh no resulting
#hanges n ntal R&D Dhllgd fons, thp' varying reporting

two YEPDF_._,

The CASE reparts, in most instances, are prepared by dif-
ferent operational units within each ‘agency than those that
prwparathpF df‘ra“unds T(—f&pDﬂSF*«I Fur hermore, the CASE

ihe Federal
bunds slatlstu;s. Alt huughgmhgn,ry! hESE ‘condjflons in
themselves should not lead to repurting differences, in prac-

tice diff do arise, .
i ~

~F - Ty

¢

3
[ﬁ a seclion of Special Analyses, Budget of the United
States Governmenl, the Office of Managemen® and Budget
[f' AB) publishes estimates of obligations and outlays for
rch, development, and R&D plant. Hoever, the datain
pecial Analysis P: Federal Research and Development Pro-
grams” in 1he 1978 hudget o ot provide as much detail on
character of work or performers as Federal Funds and no
information an fields of seience or geographic distribution.
S
“Special Analysis P* and Federal Funds utilize the Same
gircli anddevelspment and for R&D plant.

definitions for
The estimates for research and development published in the
o reporls are comparable, even though minor differences
exist, The differences fetween the two reportsare us follows:

]
Total RED Jh!lga "1‘
[Billions of dollar ]
FY 10786 FY 1477 Y 1071
Federal Funids ... §208 8243 826
Spectal Analysis PN m7 i 3

TP

o
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(3) AN ANALYSIS OF FEDPRAL R&D FUNDING BY
FUNCTION, FY 19649-74

NSF publishes a repnrt undpr th&
analysis of Federal R&L

hnve titl(*. prmiding an

The annual Federal F ds series, by [“ﬂtrr‘l1t repurt% nn'

5 but not by functional
for—969-78 in the
in submitted by the
. Thus, the overall R&D

Federal R&D obligations by agenci
categories. The R&D obligation o
function report were basél i
agencies for the Federal Fu
obligations are 1

covered.

{(4) OTHER REPORTS

p hthe Fedrmlf-unds SUTVEY
ls}n‘ndutted Defxmtmns and guxdclmps that are suitable to
those other purposes may result in information that is not
comparable with the data transmitted to the Found; ltmﬂm

Federal Funds. -

1, The Budget of thff United States Government. Fiscal Year
197§ the sourcé of data on outlays, but the NSF définition of

relatively uncontrollable outlays differs from that of OMB in
that OMB designates outlays from prior- \?e';ir‘ ntgacts and
obligations  as relatively uncontrollable, A 5 N&F
considers this category of outlavs to be mltmlly & t')llhn“;llhlt'
.md th;refure- dlfferem in con t fmm fix G- cost and open-
AN% compensation
qhd pcnsmns dl‘id lnterpst on the ndtlﬂﬂﬂ‘}»‘{h‘ht

The latter class of nutlays are uncontrollable in that a
change in their disbursement requires a change in existing
substantive law. All vutlays which require appropriation
idered by N5F to

decisions by the Congress, however, are

be relatively .controllable; such outl all R&D
programs. See The Budget, 1978, p. 420, I3
’ SDURCES

L)atﬂ on R‘Afunds in this report for years prlur to 1952
were o piled by the Bureau of the Budget, :h later
became thc: Office of Management and Budget. and suhse-
nt data were based on NSF %urvpy, Thesedata have been
published in previous issues of thi : ain adjust-
ments haye been made to achieve comparability with the
itest reportingeoncepts evolved by the agencies. *

¥

vl

Supplementing the statistical data collected through the
NSF survey of Fedpral agencies¥a variety of sources were
used for the tgxt of this report, including the narrative state-
mf‘:ntsuauhmlttiﬁd by the agencies in the NSF survey

lished records of testimony presented by agencies to commit-

Jtees of the Senate and the House, the 1974 Budpet Appendix,

and personal contacts with agency respondents.

*
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&
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ngera y Funded Research
’Band Development Centers,

L]
Departmem of Defense

(JF THE SECRETARY OF DEFENS

IT?'I

Admmmlgrcd by other nonprofit inatitutions:

// Institute for Defense Analyses [IDAI

DFF‘ART\AENT OF THE NAVY

Adminisiered by universities and calleges:

Applied Physies Lalygatory (Jubres Hopy ins niversity]

eF ’ AJphuIHPxpmh b nm[un[ Penraylvanin State Unver-
\}. 1I1y|‘
Center for Naval Analyses (University of Rochester]

TEPARTMENT m THE AR FORCE *
Adminisiared by universities and colleges:

Lingoln Laboratory |Massachusetts Institute of Technol™
oxy| S

Administered by mhvr nonprafil mslltulmﬂa

\&m{ﬂu(urpum fion
Anulytic Services. Inc. [ANSER|
MITRE Corparation

Peajeet Air Foree [RAND Carporation)

B

ERIC
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Fiscal Years 1976-78
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¥

Department of Health, Education, end Vyel are

\AIIJN?\I INSTITU Li(i):j'}ﬂlhAlTH .

Adminislered by mduslrml flrms

Frederick Cancer Research Center [Litton Binnatics,
In.., Litton [ndusteies)

. jne?gy Research and Development Administra-
o/

i

_Adminigtered by industrial firms; ‘ ﬁ; ,

'

-

Bettis Alomic Pawer Labma!nry (Westinghouse Electrir
Corp.)

Hanford Enginesring Dmelnpmr‘n! Labotatory
(Westinghouse-Hanford Corp|

{daho National Engineering Laboratury [Aerojel Nuelear
Corp.]

Knolls Alomic Power Laboratory (General Elsctric Com-
pany)

Liguid Metal Engineering Center (Rockwell International
m’pumlinn}

1k R i o Natii sl Li'lUld fnry |l nion { 4,1rl II],E;CDI‘D.]
Sandia Laboratory |Western Electric ( Cn,
Corp.]
S.Mm’}}lh River Labaratory (.1 du Pont de Nemours & Ca,
Inc.)

Ing -Sandia

i

Administered by universities and colleges:

. Ames Laboratory (lowa State University of Science and
Techndlagy?

Argnrine National Laboratary (University of Chicago and

Argonne Universities Asgr)

Brnakhaven Nationdl thure&'zry {Assoriated Universities.

ne.)

B0, Lawrence Berkeley Laboraltiy [Unversity ol G alifr-

nial
E. ). Lawrence Livermare Labaratory {University of Cali-
fornis) .

» f

- versities, Ine -

Fvnﬂiluj[Univz«r)iliew Research Assuiation, Inc. |

Los Alaifus Scientific Lghum ary {University of Califor-
) ‘

(Oak Ridge Ag sociated Universities .

Plasma Physics Laboratory (Princetoh Universily) ,f
Atgnford Linear Accelerstor Center (Stanford University|

Administered ﬁ?ﬁthér nonprofit institutions:

Paific Northwest Laburatory |Battelle Memorial frstitute] =
! st :

‘-Naéicnal Aeronautics and Space Administration

4
Administered by universities and colleges;

Jet Fropulsion Laboratory (Califurnia Institute of Technol--
opy) : l
space RadiatienEiTects Laboratory (Cyllege of William and

Mary) %

=,

National Science Foundation
Administered by universities and colleges:

Cerrn Tololo Inter-American Observatory {Association of
Universities for Research in Astroncmy, Inc |

Kitt Peak National Observatory (Association of Universi-
ties or Research n Astronomy, [ne.)

National Astronumy and Ionosphere Center [Cornell Uni-

versity)
National Center for Atmospheric Research [Unlvers.l
Corporation [or Almospheric Research]
Natignal Radio Astronomy Ub}:rvatnry (Assaciated Un

==
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i o RESEARCH, DEVELOPMENT, AND R&D PLANT
v :
) bC Overall summary; fiscal years 1976, 1977,
. ‘ . and 1978 ... \
o ' A2, By agency: fiscal years 19?6 1977, and

AP%’ENDIXC S

,Statlsflcal Tables
Part 1

Ty
1 n

L
. alm

Federal Funds for | - o
Research, Development

1978 ... e

RESEARCH AND DEVELOPMENT—AGENCY,
CHARACTER OF WORK, AND PERFORMER

Eyrégency tiscal years 1976, 1977, and 1978 .. -
By ag?ncy and character of wmk fiscal

By dgEﬂLy and character uf wnrk flsca| )’E{if“

1977 (estimated) oo -,3
By agency and rharacter of ka i
Q?B(Fstlmath) ....................... s
By agenty and pé‘hrmer fiscal s year 1976 F

By agéﬁty and perfnrmer fiscal year 1977

and R&D plﬂgt f - TOTAL RESEARCH—AGENCY, PERFORMER /AND

- ‘ * FIELD OF SCIENCE -

10,
' ' , C-11.

’ c-12

C-14.

By ag{rﬁ:y and performer: fiscal year 1976 ...
By ageﬁty and pérfc’:rrﬁér: fiscal year 1977

Ry detailed f|E|d of sciene _ ,
1977, andﬂ?B..,,”..,‘ .................... ‘

By agency and field uf SCIEMCE: fxs.g.;l year

1977 (estimated) ......................
By agency and le"d nf science: flscal year
1978 (estimated) ........... ... ... L

Psychology and phy%ncal sciences, hy agency
and detailed field of science: fiscal year

1976 i SRR .
Psychology and phy&l(ﬂ' scien hy 1gency .
and detailed field of Science: lSLej' year )
1977 (estimated) .................. .. P



L]

€19 Psycholbgy and physlcal Siences, hy agency
and detailed field of science: fiscal year -
1078 (estimated) ... LT

cA  lifeand enwmnrﬁental sciences, by agenq o

and detailed field of SCIETIL’E fiscal year
. Life and environmental sciences, by agency
and| detailed field of science; hscﬁ,year
1977 (estimated) ... y
G2 lifeand EnVIrunrnenla| sciences, by agency
. and detailed field of sciene; fiscal year
SR L1/ (estimated) ..., VTP L
C2. . Engineering, by a agency and detifled f|eld of
 stience: fiscal year 1976 ...
Engmeenng, by agency and detailed hEId of
science: fiscal year 1977 (estimated) .........

C-15.  Engineering, by agency.apd detailed held ﬁf

) By detailed field of science: fiscal years

=

science: fiscal year 19787estimated) ... ... ;
C-%.  Mathematics and computer sciences and
- st sciences; by agency and detailed
field of science: fiscal year 5 ...
C-Z.  Mathematics and computer sciences and
T socil scigncgs, by agency and detailed
“ . field ofs_|_nce flstalyeai;ﬂ?}'
_ (estimated) . ..., gigrre e
- C-B. Mathematics and cgmpuler suei}ces and
sucial sciences, by agency and detailed
" field of sciente: fiscal year‘IB?B
(estimated) .. i;,

BASIC REszARCH=A59¢Y FERFDRMER AN@ /
FIELD OF SCIENCE _ *

C-29. By agency and performer: fiscal year 19% .,

C-30. By agency and perfgrmer fiscal yeas 197? *,;
festimated) ......0...5 i T

C-31. By agency’and performer: flscal year 19 ? :
(estimated) ...,

-
! 1975 19?7 and1978 ......... T ‘
Gl By aga)ncy and fleld of sclence:fiscal year ‘

B L S e Bl
-1, * By'wgency and f |e|d of scfence: fiscal year;
y 1977 (estimated) ... RPN A
“C35. By agency and held ﬂf science: fiscal year
1978 {estimated) ...

€36 Psychology and physical sciences, by agency
and detaied field of science: fiscal year

¢y Psyfhnlngy and physical sciences, hv agency
and detailed field of science: fiscal year

977 (estimated) .. 0L W\

8 Psychalogy and physical sciences, by agemy
and detalled flEld of science; fiscal year

cH erﬁe and Enwmnmenfa| su:nerw:es by agency

[

'gﬁ lé;
~ERIC
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and detailed field of mence fiscal year
WF

C40.  Lifeand Enwrunmemal sciences, by agency
and detdiled field nf science: fiscal year

1977 (estimated) .......... e

C41. Life and envnranmental sciences, by age:lr:y
and detailed field of science: fiscal yean
19?E(ésnmated)

€42 Engineering, by agerrcy and detailed field
of science; fiscal year 1976 .

C43.  Engineering, by agency and deta:led field
of science; fiscal year 1977 (estimated) ...,

C44, Engmeenng, by agenty and detailed field

. of science: fiscal year 1978 (estimated) ...

-4, Mathemaﬂts and Computer sciences and

sacial sciences, by agency and detailed
. field of science: fiscal year19%6 .............

C-46. Mathematics and computer sciences and
social sciences, by agency and detailed
hEId of science: fiscal year 177

G Mathemaucs and computer sciences and
social sciences, by agency and detailed
ﬁgld ofscience: fscal year 1978

APFLIED RESEARCH AGENCY, PERFORMER, AND

“HELD OF SCIENCE
/ E-éﬁ, :
C49. By agency and performer: fiscal year 1977

(estimated) .o :

C-50. . By agency and performer; flstal year 1978

(estimated) ... ...

C-51. By detailed field of science: fiscal years
1976,3977,and 1976 ...
G5l By agenc; and field Qf science: fiscal year

1976 ... e e
C:51 . By agency and field t)f icience; |5cal year

977 (estimated) ... b
€54 By agency and field of science: fl§t§| year

1978 (estimated) ........... e y

(55 .Psychology and physu:al sciences, hy agency
and detailed field of science: fiscal year

56" Psychology and physmal sciences, by agency
and detailed field nf science; flscal year
1977 (estimated)
€47, Paychology and phyalcal sciences, by Egénty
and detailed field of scignce: fiscal year
1976 {estimated) o
€58, Life and environmental sciences, by agency
.ﬁ’“ﬁﬁd detailed field of 5c|eruce fiscal year

€59 Life and Enwmnmemal smencea, hy agency
and detalled fleld uf seience: fis

By agency and performer: fiscal year 1976 ...

C60 Lifea ’d'enwranmental szugﬁcesg by agency
and detalled field of science: fiscal year
1978 (estimated) .......... e "
C41.  Engineering, by agenq and detalled fleld
of science: fiscal year 1976 .................
C2 Englneenng, by apency and detanled fmld
C43 Engmee_rmg, by agency  and detaled field
= of science: fiscal year 1978 (estimated) ......
C-64.  Mathematics and computer scieces and
sc:cial scie_nfes, by‘ aency and detailed
C45.  Mathemaiics and ccmputgr sciences and
A social sciences, by agency and detailed
_— field of science: fiscal year 1977
C-66. Malhemaucs and compuitet sgentes and
social sciences, by agency and detailed
ﬁeld nf science: fiscal year 1978

DEVELOPMENT—AGENCY AND PERFORMER
C47. By agency and performer; fiscal year 1976 ...

- C48. By agency and performer: fiscal year 1977

(estimated) ........ i
C49. By agency and _perfgrmer fiscal year 1975

(estimated) .. .
R&D PLANT
C-70. By agency: fiscal yeafs 1976, 1977, and

177 ST
C-71. By agency and perfarmer of the R&D the

plant supports: fiscal year 1976 ............. .

€72 By agency and performer of the R&D the
plant supports; fiscal year 1977 ‘
festimated) .............oee i,
C-73. By agency and performer of lhe E&D the
plant sypports; fiscal year 1978 ,
(estimatel}) .............. i ,

TOTAL RESEARCH PERFORMED AT UNIVERSITIES
AND COLLEGES—AGENCY AND FIELD OF SCIENCE

€74, By detailed field of science: fisca years

1976, 977, and 1978 ..o :
75, By agency and field nf science; lsral

{76, Psychnlﬁgy and.physical sciences, by agency .
and dewiled field of scmnta;jlscal year
76

77 lile and Enwmnmemal sciences, hy agency
and detailed field of science; fiscal year

(78 Engineering, by- agency and delallzd f|§|d nf
science: fiscal year 1976 ...................

€79 Mathematics and computer sciences and
soctal sciences, by agency and detailed
field of scienve: fiscal year 1976 ......... .

i,
LA



 BASIC RESEARCH PERFORMED AT UNIVERSITIESs
AND COLLEGES—=AGENCY AMD FIELD WF SCIENCE

CB0. By detailed field of science: fiscal years

o1 By agency and fleld af sclence, scal yeagk-ﬁ
T 106 . :
€41 Psychology and physmal |
7 and detalled field of sciefice; fiscalyear .
e W ey
T4 Lifeand ervironmental sciences, by agency
o and detailed field of science: f fiscal year
196 .........
¥ Engmegnngr by aggnr:y and detauled |g|d of
science: fiscal year 1976 ...........
C-85.  Mathematics and computer scfences and
social sciences, by agency and détailed
field of science: flscal year Wh........

APPLIED RESEARCH PERFDRMED AT UNIVERSITIES
AND COLLEGES—AGENCY AND FIELD OF SCIENCE

C46. - By detailed field of science: fiscal years
o 1976, 1977, and 1978
C47. By agency and field of science, f|sca| year
e ... TP
4 Psychology and physntal sciences, by agency
and detailed field of science: fisca year
ca Lt and Enwrnnmenteﬂ sciences, by ngency'
and detailed field of science: fiscal year
TB7B e
C-%0.  Engineering, by agency and detaled fleld
of science: fiscal year 1976 ...
C91. Mathematics and computer sciences and
* social'sciences, by agency and detailed
field of science: fiscal year 1976 .. ...

FOREIGN PERFORMERS—RESEARCH
AND DEVELOPMENT

C-92." By region, country, and agency: fiscal year
19%6 ...

€91, By region, counlry, and agency: fical year
1977 {estimated) ..o

FOREIGN PERFORMERS—BASIC RESEARCH

C-94. By region, country, and agency: fiscal year

1076 e
(95 By region, country, aﬂd agency: f|sc.1| year
1977 (estimated) ...
B ) ,
ERIC [0

s, by agéncy ©.

SPECIAL FOREICN CURRENCY PROGRAM |

C9%. Forr 'earr:h and dEVE|meEnt by agency:
fiscal yétars
C97.  Forbasic ;esearch by agency, fiscal year
1976, W and 98
€38 fFor apphed research hy ag 1scal years
- 1976, 1977, and 19?8
C9 Fnrdeveicpmem by agency fiscal years
#“mwmm

r..i!!.....nu

CE ,1 i:"
GEQOCRAPHIC DISTRIBUTION—RESEARCH AND . "

DEVELOPMENT AND R&D PLANT

&

C0,  Research, development, and R&D plant, by
geographic division and State; fiscal year

S T
© G0 Researchand dEVE|DpITIEI1l by State and per-
©0 former: fiscal year 1976 ..

C-01A, Percerit distribution o each peﬁnrmér by

State: fischl year 1976 ... e N
C-1018.  Percent distribution mgath State, by per-

formér: fiscal year 1076 .....oovoviiinns

(102 Research and development, by State and

agency: fisca year 1976 . FR

C-02A. Percent distiibution of each agency, by ;
% Stale fiscal year 1976 ..vveevrnioienninen
CI00, Percent distribution of each State, by
agency: fiscal year 1976 ... e
103, Research and de_velapmem by geographjc
division, State, agency, and performer:
fiscal year 1976 ... T :
C104.  R&D plant, by gengraphlc diwsmn S ate, and
. performer supported: fiscal year 1976 ...
C105  R&D plant, by geographic division, State, and
agency: fiscal year 976 .........oiens

 FEDERAL INTRAMURAL PERSONNEL COSTS

€106 Total research and development, by agency:

fiscal years 1976, 1977, and 1978 .. ... A

- €107 Basic résearch by agency: fiscal years

C-108 Apphed rEs&arch by agency: fiscal years
1976, 1977, and 1978 TR .
C-109.  Develapment, by agency: fiscal years 1‘2175

1977, and 1978 ...

HISTORICAL DATA I

-

A

e 4

Outlays
C-10.  Research, development, and R&D\plant, by
agency: ﬁs:al years 196878 ... N
‘G, Research and develupment hy agency: fuscal .
YEars 196078 ..o RN
C-11L  RAD plant, by agent:y fiscal years 1966-78 |
Obligations
'¢113, Research, development, and R&D plant, by
i agency: fiscal years 196878 ...
C-114; - Research and development, by agency: fscal
~ years 196878 . e
C-115.  RAD plant, by agency: fiscl years 196670
€%, Research and development, by character nf
~ wotk and R&D plant: selected fiscal years
BB e
C11L Tﬁlal rsearch, by selected agency: 5E|Etléd
f|;caiyears‘|9687ﬁ ...... e
C-118. ™ Basic research, by selEcted agency: selected
o fiscal years 196878
Applied research, by selected agency:
selacted fiscil years 196878 . y
120 Development, by selected agency selecled
. fiscal years 1968-78 .......%:. R
€121, Research and devrlnpmént by perfnrmer
fiscal years 1968-78 ...
C122  Total research, by pérfﬁrmer selected rsial
years 1968-78 ...
€23 Basic research, by performer; selected fiscal
years 106878 .. g
C-124, Applied résearch by pérfnrmer seleﬂed
fiscal years 196878 ...
15 Development by perfurmer seected |§fal
years 1968-78 .. e g
CA%  Total resédrch, hy |eld af sgente; saleﬂed
7 fnscalyearswﬁ&?ﬂ.,.,!..m,..n,.
AL, Baslc research, by field of science: SE|FFIEd
fiscal years 196878 .. 5. vovovriiinniin
C128.  Applied research, by field of scien o
selected fiscal years 196878 ..o '
.19, Research and development, by geagraphic
division and State: fscal years 196876 ...
1%, R&D plan t, by geag‘ri’phif division and State:

1 R
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~ NOTES

Estimiates for 197§ are based on Thé Budget af the United States G@vernment
Fiscal Year 1978 35 submitted 10 Congress, and do not reflect subsequent
appropriations and apportionment actions.

Details may not add to totals because of rounding,

Asterisks appearing in lieu of figures indicate that the amountsare less than
$50,000.

The abbreviation “FFRDC's” appearing in statispical tables refers to federally
funded research and development centers, *

Defense Agencies within the Department of Defense include the Defense
Advanced Research Projects Agency, the Defense Nuclear Agency, the

* Defense Communications Agency, the Defense Mapping Agency, the
 Defense Logistics Agency, the Uniformed Services University of the Health
Sciences, and technical support, Office of the Secretatyof Defense.

Departmentwide funds of the Department of Defense ‘cover the Defense .

Civil Preparedness Agency

ﬁ&D data reported by the National Aeronautics and Space Administration -

-+ are in terms of budget plan rathrer than obligations.

i
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¢ In tables showing extramural performers, obligations to agricultural

experimént stations are included within obligations to universities and‘
“colleges. '

®  The current appendix tables (Volume XXVI) providing dataon R&D totals for

1971 through 1975 are not comparable with totals for those years in appendix
tables issued to accompany eatlier Fedleral Funds reports. Basic re{ea,rch and
applied research totals for 1975 and development totals for 19714973, and
1975 have also been changed. Perfgfmer totals for 1971 through 1975 are
likewise not comparablewith datain earlier appendix tables. In thEEppEﬂdlI'
tables for the previous report (Volumie XXV) data on basic research jappliad
regearch, and development had been changed so that they were b longer
comparable with data reported under those categeries in appendixtablesfor
.. Previous reports, Some of the historical datawere missing for the years 1968,

" 1970,1972, and 1974). These data are now included in the current appendix

tables (Volume XXVI) and are shown on the revised basis used in the
previous-year appendis tables,

NOTE: For trend comparisons, use unly lhese appendix tables C and D fur .
Volume XXVI and not any earlier ones,

195



" Table C-1. Summary of Federal funds.jor rasear:h develapmeht, and R&D /

‘ plant: fiscal years 1976, 1977, and 1978 '~
: L ) [Millions of dollars] -
T . . - - Lésgmates B
. - J}Efn Actual 1976 1977

‘Research and develnpmem
R&D plant ..........

Easearéhandr:jgyalgpmem

O
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Resgearch

- Performers:

Fields,of science:

Basic research

Parfﬁrm'ers

FFHDC s admtnnétéred by industrial firms
Universities and colleges ..... .
FFRDC's administered by umversmes and t:c:lfegeg

‘EFRDC’s admm:stered by m:mpmm msmuncns .
State a )‘j local gavernmgms e
Foreign®.........%.

Faderal intramural' ..

industrial firms .................

FFRDC's Eth‘THFHSiETEd E:y mdustrual furms .
Universities and colleges ..................0.......

FFRDC’s administered by universities and colleges ............ ...
Nonprofit institutions . .........................
FFRDC's administered by naﬁprr:m msmuhans e
Stateandla«:alguvernrﬁems...___._.;;;;;;;;..__;,_“;“ ..........
CJEOPRIGN ..o e

Life sciences
Psychology
Physical sciences
Environmental sciences
Mathematics and computer sciences
Engineering
Social st;iem';es

F‘erh:rrﬂers'

Industrial flrrﬁs . .
FFRDC's administerad by m::iusmal tirms
Universities and colleges
FFRDC's administered by universities and callege .............. ..
Nonprofit institutions ..
FFF!DG s administered by nanpmfﬂ*m mutmn:.
State and local governments .. .. ... .. ... ... P,
Foreign ..

Fields of science:
Life sgiences ........s..................
Psychology .................... TR
Physical sciences ;

Environmental sciences
Mathematics and computer sciences
Engineering
Social sciences

« Other sciences . ..

20,6879 23,244.0
19,892.9 22 778% i
795.1 965.7
© 21,505.3 26,068.8
20,758.6 24.465.3 :es 315 7
5,710.0 6,467.0 6,547.6
9,414.6 11,402.2 12,918.9
8489 1,061.5 1,150.0 .
25259 2.851.1 3,060.1
1,061.1 1,194.6 1,217.0
6925 768,7 7717
. 2310 252.6 2205
2015 o 365.3 3533
73.1 1022, 1775
7.873.3 8.853.3 . -9,490.5
= . Sikeb
{?.;855.1 3,161.8 , 3,207.9
1,364.2 1,555.3 1,803.0
=" 182.7 2226 257.2
2.267.6 2,545 1 2,7195
5491 631.7 659.8
4425 49986 - 5221
57.7 495 542
927 1233 125.0
%8.7 64.4 51.9
2.646.1, 2,983.4 3,105.5
140.3 164.1 178.0
1,2206 - 1,405.6 1.569.9
7703 852.3 ', 9250
152.9 165.6 183.8
2.378.0 26016 2.810.8
390.0 4565 4822
175.2 2241 2353
24255 2,7547 3.011.8
719.1 790.9 851.4
108.3 151.7 197.2
433 494 529
1,137.1 1,290.2 1,398.9
284.3 3151 34723
101:0 117 .6 122.3
7.4 7.2 87
10.2 14.4 ¢ 160
14.8 18.2 17.1
g77.7 % 1.007 1 1,058.3
43.7 52.6 57.5
721.6 806.3 910.7
354.6 3936 438.1
70.2 79.4 87.8
240.0 267.8 297.1
85.2 102.0 113.4
. 326 46.0 49.0



I b - F 5
Applnadresear:h ........ 5.447.8 6.098.6 6,478.6
Performers: i L
Federal intrarmural’ . 2.149.1 ,370.9 24465
Industrial firms 1,255.9 1.403.6 1,605.8
FFRDC'’s administered by industnal hrms ......... 139.4 173.2 204.2
©_Liniiversities and colleges ,.............cc.0ieeenns 1,130.5 1,254.9 1,320.5
FFRDC's administered by universities and colleges .. 264.8 316.6 : nazs
. Nonprofit institutions ..........:.., v 3415 352 0 3998
FFEDG ] admmlstered by nunpram in 50.3 § 455
82.4 109.0
339 T 348 -
: Fie!ds of xisﬁca: , ) )
", Life sciences ' 1,768.4 1,976.3 20474
e Fsy:hnlogya 96.7 111.5 - 1205
. _Physical sciences - . 499.0 599.3 659.2
, Environmental sciences .. : 415.7 458.7. 486.9
- Mathematics and'cc:mputer sciences ..... NN e 82.7 86.2 96.1
Engmaerlng 2,138.0 23338 . 25137
304.7 354.6 368.8
. 142.6 1782 186.3
5 — =
Development ...........x.... PP 12,885.3 15,612.0 Ji68%62
. X ,
. Performers: . . - B - .
Eeaean intragural’ ... .. e 2,841.8 3.305.2 3,249.8
Industrial tirms : 8,050.4 9,847.0 11,1159
FFEDG s administered by industrial firms 666.2 +  838.8 ' @oza
- Universities and colleges ... 258.3 3086.1 lé - 3407
[ - FFRADC's administered by universifies and c 512.0 . 5630 5571
Nonprofit institutions. . .....5. ... % ....... I 2500 | 2691 2496
FFRDC's administered by nonprofit |n5muhans e 1733 4 2032 166.3
State and 10cal GOVEINMENTS . ... .. ... dieeoerarinanaadaeinen.s > 108.8 242.0 2283
- Foreign ,........oieeuiiienns "}?* 24.4 377 o287
RAD PIANT .. é, 836.7 1,6035 1,5665 .
Performers supgaﬂ,ed: Ty * St
Federal intramural . ' . 316.8 777.3 603.4
R Industrial firms .... - 737 2159 2703
FFRADC's administered by mduslnal fTrrns 205.9 2208 268.1
Universities and colleges ....................- . 35.2 49.7 498
FFRODC's administered by unwersltles and calleges e 189.6 3241 3624 -
Nonprofif institutions . .......0....cocvv v .o e | F 109 8.9 6.0
FFRDC's administered by m:mpram institutions . a7 i’!;j 6.4 58
State and local governments —_ - 3 7
. Foreign . ... —_ —— -
L _ . _ . - o
' Costs assogiated with the administration of intramural and
extramural programs are covered as well as actual inttamural
performance. s
SOURCE: Néxé;anal Science Foundation
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1 i o~
o,
)]
‘fi }
} ¥ § N
/ R N ¥ . [ L]
/ A & 4 1
( ] -

ERIC

Aruitoxt provided by Eic:



DEVELEPAENTi ANDO RED PLANT, BY AGEMCY: FISCAL YEARS 1974, 1977, AND 1978

{RILLIONS OF DODLLARS}

|
|
|
1
588.4 L 468,89 570.7 | 7. "592.2
f o= 1 ] - .
- g [, .323.3 | 247.4 | 325.% | 373.1
7 136.4 | 104.2 | 131.6 | - 139.4
21 28.3 | 23.56 | 26.2 | 28.3
RMER £O0 . 3 1.6 | 1:4 | 1.3 | 1.6
FOREST SERHCE.....;-....._._....... ST 1 967 | 0.3 | A4.1 | 97.7
HATIONAL AGRICULTURAL LIBRAR: = -1 = | * =
STATISTICAL REPOATING SERVICE 2.1 | 2.1 | 2.7 | - 2.1
. f | | |
DEPARTHMENT OF COMMERCE, TOTAL 254.8 | 245.2 | 233.3 | 249.9 | 257.0
| ] | o .
2:7 | 2.8 | 2.5 | 2.7 1 2.8
ECONOMIC 14:5 | 4.5 | 13.6 | 13.1 | 12.5
HARIT[ME 0 25.0 | 20.5 | Zhah | 0.6 | 2443
MNATIONA F STANDARD 54.7 | 51.9 | 49101, 4.9 | §2.0
MAT FIRE' FREVENTION AN # 7.0 | &.7 | 4.8 |, 6.6 | T:9
NATIONAL OCEANTC ARD ATMCSPHERIC AL 159.4 | 155.8 | 134.5 | . 1481 | 154.4
QFF OF MINORITY BUSIMESS EMTERPRISE.zzxx=2s 2.0 | 1.5 | 3.2 101 - 1.8 | 1.5
OFFICE OF TELECOMMUNICATIONS: sesxnsnsssssssnsznn 1.4 | 1.0 | 1.1 1 1.7 | 1.0
PATENT AND TRADEMARK CFFICE.cszsnsnzans | % | -4 & | &
| | | !
JEPARTHENT OF DEFENSE, TOTAL«cnvoannnsss snnnasrnnnsns I 11:839.9 | 12:456.7 | 9:092.7 | 10:09%.0 |
k I [£% I f |
DEPARTMENT OF THE ARMY . ccsusosczsssss 1 526.5 | 2,713.8 | 1:969.8 | Z:341.7 |
N | P | |
[ 1 1:941.2 || 2,316.1 |
| ! | 1
f | 1+841.6 | Z,213.0 |
| | Ba.% | 92.5 |
| 1. 12.7 | 16.56 |
I [ 5 1 -
| | B4 | 25.6 | 30,1
| . 1 I I
[ I | f 4;096,.3
| | L |
. BEDTEE APPRCPALATION S s zznsszsmnmsszsnsmrmssanns I 15.9 | 3,214.9 | ¥ 3;985.7
FAY ANU ALLOWAMCES OF MILITARY PERSONNEL IN RED | 1.1 L 81.1° 1 B%.2
MILITARY COMSTRUCTION. cdauu snansnsnsnnnsn ’ i 18.3 i 15.3 I 23.4
SPBCTAL FOREIGN CURRENCY PROGRAM.. | 3.6 | 4.8 | 3.0
. | I . I
~DEPARTMENT CF THE AIR FORCEzsaxs | 457.9 1 3, 625.2 i 4:454.8
| - | | |
ROTLE Aﬁpnceﬂlumﬁi............”..-.-.i..”......”.l 516.5 1 2,889:4 | 37338.0 i 4:027.9
*  PAY AND, ALLOWAMCES OF MILITARY PERSONNEL IN REDswsssssl 245.1 | ¥ 251.7 | 245.1 .1 | 241.9
MILITARY CONSTALCTION. ax susanmnssninnsnnssnsnninancnnnnnl 38.0 | %31@;5 | 42. ¥ | | 185.0
. : | | 1 1 . ]
DEFENSLE AGENUES..-.....i..l.i.,.“.;."........Z;......i 573.9 | 6B7.1 | 154.7 | 16344 | 175.4
| i | i - 1
f s87.1 | 154.7 | 162.4 | 175.%
I I | I
| -9 | 2.2 | 1.1 | 1.2
| | I I
| EY L 23.9 1 28,0 | 8.0
1 | | 1
I 3;107.8 | 20 615.0 1 Z:676.3 | 2+996.8
| | | 1
ALCOHOL, DRUG ABLSE AND MENTAL HEALTH | 155.0 | 145.1 | |7 15l.&
CENTER FOR DISEASE COMTROL:::u- . 1 60.4 | | 37.1 1 2.5
FOOD AND OBUG ADMIKISTRATION. .. | 5.7 | ! 19.0 | 43,0
HEALTH RESOURCES ADHINISTRATiDN ! 37-0 1| i 24,7 | 30.2
HEALTH SERVICES ACHMINISTRAT ION. ! Fl.4 | i 11.3 | 17-3
NATIONAL INSTITUTE OF EDUCATION | “B5.7 | | 69.8 | 93.9
4ATIONAL I Tl O E | Z+375.3 | | 2.118.4 | 2,312.7
OFFICE OF | 174.7 1 { 6.8 | 132.8
GFFICE OF | 78.1 | 1 6l.% | 77.2
OFFICE OF 1 1.2 | | 1.5 | 1.5
OFFJCE OF THE sscnsuw....,..,... I 20.0 | | ©33.5 | 22.5
SOCTAL AND REHABILITATION SERVICE. 1 29.3 | 1 18:.6 | 1.7
SOCIAL SECURITY ACMINIS I | 2.1 | | 18.9 | 20.2
| | I T
DEPARTHMEMT OF HOUSING AND UFBAMN DEVELOFMENT ... i &2.7 | 677 | &0.3 | 7a.8
| | I I
DEPARTMEMT OF THE IMTER wesesanaasns . L2 07 35T.7 1 | 334.0 | 157.1
B | | i I
BONNEVILLE FCWER FCMINISTRAT[ON. - 10 5.8 | I I
BUREAU OF LAND MANAGEMENT 71 -9t I i
BUREAU OF MINESswssnmursx 3 153.7 T 135.9 | i
BUREAU OF OUTOOOR RECFEATION = | * | 1
BUREAU OF RECLAMATIC 10.3 | 9.0 | I
& GEOLOGIGAL SURVEY s s 130.8 | 152.6 | |
NATIONAL PARK SEAVIC 5.9 | 11.8 | i
OFFICE OF THE SECRETARY...... 5:9 | 2.4 1 I
OFFICE BF WATER RESEARCH AND T 19.5 1 21.1 1 |
UNTTED STATES FI5H AND WILDLIEE 21.7 | 3.9 | I
[ S S e L
CONT[MUED OM NEXT PAGE
B
Q
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FEDERAL FUNDS FOR RESEARCH, QEVELDFHENTEsND RED PLANT, BY AGENCY: FISCAL }"l'Ec?S 19764, 1977, ANL.1978

(HJLLIONS OF DOLLARS)

= CONT IMUED

GEMERAL SERVICES ADRINISTRATION

INTERSTATE COMMERCE COMMISSION

- ———————= -4
T, 1
t 4¢1 |
. I ¢
FORCEMENT . . . 1 4
RAL 'ELREAE~UF INVESTIGATION. caunssnuns pessrenns i 2.6 | .
1o ' =1 1 s
’ .2 1 1 29.
.=k ! E
R 1
27.8 1 34.6 | 33.2
1 |
BUREA L/ . 1.3 1 1 1;2}
EWPLOYHENT AND TRAINING ADMINISTRATION.......... ¢ 17.5 1 i 17.3 0
EMPLOYMENT STANDARCS ADMINISTRATION.zwcs:ss 4.1 1 = » 5.5 | 5.6
EME -7 1 5 | 2.0
2.5 |, I 4.3
- 1.z | °* 3| 1.9
S 1
DEPARTMENT OF STATE; TOTAL..vuss. 27.3 | 48.4 | 3.4
| . 1
DEPARTMENTAL FUNDS. rin e oerninsnnss 1.6 | 6 | 3
AGEMCY FOR 1IN TFRNATU]NAL DEVELQPHENT.,....- 1 25a4 | =8 | &l-1
T 1 1 1 i
DEFART!IENT OF -TRANSPCRTATION, TOTAL. . 420.0 | 335.7. | 397.2 | 393.4 ¢
I ! i
FEDERAL AVIATION ACMINI 100 20.5 | 21 v 1la.s | 9 |
FEDERAL HIGHWAY ADHI [ 29 54.8 | g | S 42.9 | = |
FEDERAL RAILAOAD ADMINISTRA 60 80.9 | 3 48.5 | 4k
h HATERIALS TR 5 10M = =1 a |l =1 =
> EY 58.9 | .3 | 33.8 | b
25 331 | z | 29.9 | 2 3
12 22.9 | 7 17.8 | a
48 sl.7 | 8 | L 48,2 | o
‘| 1 1
5.4 1, 6.2 | I
1 A
‘BUREAU OF ALCOMOL, TCBAGCO, AND FIREARMS .. x.cx.. 1.5 | E
BUREAU OF ENGRAVING® AND PRINTI® s 2 2.8 1 229
CUSTOMS SERVICEw cumszsnssnzass 1 1.3 § 1.7
I
DTHER AGEMCIES B f
= |
ACTION. coigduss Semasiassssasasmsscsmirazazazanas $3
SORY COMMISSI CH INTEEGﬁVERNHENTAL RELATIEN 1.2 1§ la
AFPAk!EHIAN REGIDNAL COMMISSTONS o s suss s =81
C1VIL AERONAUTICS BCARD.:xs.as- 51
/IL SERVICE COMMISSION: -xazszssss 7.8 1
COMMUNTTY SERVICES ADMINISTRATION... 9 |
CONSUMER PRODUCT SAFETY COMMISSTON.. 7
E ERE" RESEARCH AND CEVELOPMEMT AOMINMI 3] - '
AL PROTECTION AGENCY.u.. £5 | 349,
CATICNS COMMISS ION 1] 2.
ADMIATSTRAT[ON. s« I 5.
RAL HOME LOAN BANK BOARD:. | 1. 1.
FEDERAL TRADE COMMISSI0N: sxxss=ax=s | 1. 1.
] 2. 1.
i
I
]
I
I
I
I
I

LIBRARY OF CONGRESS. . 2
HATIONAL AERONAUTILCS AMOD SFALE ADMIKISTRATION 3,732
NAT IONAL S[IENEE FDUNEATIUN.;..... 3 681
148, 13&

] U LATI 3.

5 ADMIKISTRATION. 1.

SHITHSDNIA,N INSTITUTION... . 32,

ER

" ' " I
ol BN I I G I U X = B R R R AL

# INDICATES AMOLAT LESS THAN $50,000. % ' o

50URFE: NAPIONAL SCIENCE FOUNDATION.
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~ TABLE C-3. FEDERAL FURDS FOR TOTAL RESEA!EH AND DEVELOPMENT; BY AGENCY: FISCAL YEARS 197é, 1977, AND 1978
= = ’ _
. C}ﬂ (NILLIONS OF DOLLARS) J -
= ] )
’ _ ]
- - } NS Vo T T TRuTIAYS =
- MAIES __ | 1
L 1__.1918 :
|
TOTALs ALL 465.3 | 26,316.7 |
« | I
' DEPARTHENT = I | |
| | 1
D AGRICLLTURE, TOTAL.-x.= i 573.8 | %60.0 535.4 | 569.5
i fe |
L RESEBARCH SERVICE. 2z:ss | 11 242.0 293.4 | 30} .4
STATE -RESEARCH SERVICE ys & 104. 2 . 131.5 | 135.4
1 - 3 23.8 26.2 .3
6 la4 1.3 &
. ] 1 6.9 80.4 =7
i | = * * | B
- i 2.1 2.0 2.1 |
| - |
DEPARTMENT OF COMMERCE, ZaT.4 | FEL 225.5 Z43.9
5 i
;7 BUREAU OF THE CENSUS acacusssss 2.7 1 2.5 2.7 2.8
ADHINISTRAT l#:8 | 13.6 13.1 | 12.5
kﬁu’ﬂms ADMINISTRATIONsssanss 17.9 1 22.8 1.8 | 21.3
ATIONAL BUREAU OF STANDARDS.. 3.9 | %5.0 54.2 | 50.8
0 I 1R Fa0 | 4a b - 7.9
HATIOAAL OCEANIC AMD nncsPHERn; iﬂ!ﬂNlSTPTATlEH; 147.9 | 129.4% 146.7 154.4
OFFICE OF MINORITY BUSIMESS ENPER TZ.0 0 - 3.2 1.8 1.4
OFFICE OF TE OMRLNICA 1.0 T 1a1 1.7 | %ﬂ@
PATENT AND TRADEMARK OFFICE.., b1 ok &% 1 A
|
DEPARTMENT DF DEFENSEy TOTALsssssnssansnscnmsmunansnusnacs 654 11,171.8 1
T I
DEPARTMENT OF THE ARFY..i.... as 2:495:6 |
- f
MILITAPY FUNCTICRS cissssssomanannnmanansnssss B 2:471.0 |
: I
ROTEE APPRAOPRIATIONS susssmssbamasnnsnanninsnnsnn . 2,378.5 |
PFAY AMD ALLOWAMCES OF MILITARY FERSCHMEL IN RED.- . 92.5 1
I
CIVIL FUNCTIONS suusassnmcsonsnnasnnnnnpaanannannns 25.6 |
. | t
DEPARTMEHT OF THE MAVY .s.usssnsmsssssscsnmmnsnsansnnsnsss ; 0 |-, 3.8T71.56 |
]
ROTEE APPROPRIATIONS. .. 6.9 |
PAY AND ALLOWANCES OF MI 21.1 |
SPECIAL FCREIGN CURRENCY 3.8 |
: |
DEFARTHMENT OF THE. AIfl FOACE. s znssssn-sx . 09i.1 |
J
BDTEE APPROPRIATIONS . cssscunancnesnnenesas - 3,48 3,839.4 |
PAY AND ALLOWANCES OF MILITARY PEASONNEL IN 251.7 |
|
DEFENSE AGENCIES.... eesmsmsssmsmssimsssesarrassass 675.0 |
|
&675.0 |
1
«5 1
I .
DIRECTOR DE TEST &RD EVALUATION, CEFENSE-ss:cscxsss A7.8 | 25.1 28.0
. Pl
ODEPARTMENT OF HEALr;i ECULC AT [ON, AND WEL FARE, TOTAL::::= : | 2;959.5 | 340054
- |
156.0 | 155.2
6£0:4 | 59.5 L
42.8 | 474
HEALTH RESOURCES Atnlulsrﬁnmn 37.0 | 33.7 30.2
HEALTH SERVICES ACMENISTRATION 21.4 | 14.9 17.3
NATIOMAL IHSTITUTE OF EDUCATIO 5.7 | 104.0 93.9
NATIONAL INSTITUTES OF HEALTH.. 33,9 1°  2,295.% 2,243.7
OFFICE OF EDUCATICA . aussnnnnss 174.7 | 155.9 i32.8
OFFICE OF HUMAN DEVELDOPMENT 78.1 | 7.1 7.2
‘OFFICE OF THE ASSISTANT SE 1.0 I = 1.0 1.8
OFFICE OF THE SECRETARY..u.isas 20.4a | 5\ 22.4 22.5
50CIAL AND REHAEILITATICH 29.3 | 31.2 3l.2
SOCIAL SECURITY ADMINISTRAT[ON 0.1 1 22.8 20.3
. {
DEPARTMENT OF hOUSING AND URBAN DEVELDPMENT.. 82,7 | ° 7.7 Tu.8
. | - -
DEFARTHENT OF THE | cersaes | 361.5 365, 3
| .
BONMEVILLE PGWER 1 3.8
BUREAU OF LAND I lo4
SUREAU OF MINES. . I 140:7"
BUREAU OF OUTDODR RE ATION. B Coo*
BUREAU OF RECLAMAT I0M..... | 9.0
GEDLOGICAL SURVEY.. : L 151.9
NATIONAL FARK SERVICE.... ! i1.8
OFFICE OF THE SELRETARY. N f . Ea2
OFFICE OF WATER AESEARCH ! TECHNDLOGY I .1
| 23.4

UNITELD, STATES FI5H AMO WILEGLIFE SERVICE
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FECERAL FUNDS FOR TOTAL RESEARCH AND DEVELOFMENT, BY AGENCY: FISCAL YEARS 1976, 1977, AMD 1978

- CONTINMUED - °
Al
AGENCY AND SUBDIVISIGON |
= e — - 1
|
| 39.9
I | n
.8 1:3 | 2.7 | -7
= 2.5 6.5 | 3.3 | 2.5
E BUR ; { G . - 1.2 1:4 1| 1.8 | 1.4
llﬂ“illfiﬁﬂslm NATURAL HBATION ssnntE. = «1 <81 % =
_ EMFORCEMEMT ASSISTAKCE ADMINISTRAT 29.2 5.0 | 29.5 | EL-
‘\- CE OF ﬂgsgrrnusv GENERAL.? - -1 2.0 | -
- 1 I |
DEPARTHENT } LABOK,; TOTAL.ssssssssssmsnnsnsosssssnssnsns 8.5 EL 33.2 1 27.8
o i |
" BUREAU OF LABOR suﬂs,ﬂcs,u”gu.ii“”g_..ﬁ.g 1.2 las ] 1.2 | 1.3
EWPLOYREMT AND TRAINING ADM sas 17.5 19.1 1 17.3 1 17.5
4.3 5:5 | 5:6 | 4.1
. LABOR=MANAG EMENT SERVICES ADH!HISTRATIDN........;. .| .7 2.9 | 3,0 | =7
OCCUPATIONAL SAFETY ANC FEALTH ACMINISTRATICH | 2.9 3.3 | 4.3 | 2.9
OFFICE OF THE SECRETARY.uusssssnxcssnsssssnnsss .| 1.8 2.2 | 1.5 | 1.2
| | !
39.4 56.2 | &2.7 | 25.9
| | |
DEPARTHENTAL Euunsniiﬁiﬂ...u.ﬂ_.....gn....i.....!.| 1.& Jled | 2.3 1 1.5
AGENCY FOR INTERNATIONAL DEVELOPMENT . 37.8 554.8 | 60.3 | 24.3
N I f.
DEPARTMENT OF TRAMSPORTATICNy TOTALassxssszsssnmsmsnzns-sxs] 294.5 537:4 | 198.4 | 323.s
| | |
e | 98.1 117.5 | 123.2 | 112.7
FEDERAL HIGHWAY ADHINISTRAT!DN;g-,”-;-.-én..é 28.9 S5.4 | 4.4 | 42.5
FEDERAL RAILROAD ADMINISTRATION:szxusxs:: 0.4 617 | w44, 2 | 43.5
MATER IALS TRANSPORTATION BUREAU sz.sx- . .s - =1 1.0 | -
HATTIOMAL HIGHWAY TRAFFIC SAFETY ADHIMISTRATICAM. il.4 58.9 | £1.3 | a
OFFICE OF THE sEEaEnﬂv........’......ﬁ 25.8 = - 33,1 | 31.2 | 9
12.4 22.3 | 22.3 1 .3
47;5 5.5 | 7i.1.1 E
ed | |
3.7 .3 | 6.8 | 2.7
. | 1
BUREAU OF ALCOHOL; TOBACCOs AND FIREARMS.z:sanszxs = 1.3 | 2.3 | -
BUREAU OF ENGRAYING-AND-PRINTING: «usous \2.8 2.8 | 2.9, 1 2.8
CUSTOMS SERVICE:=cussnssn3 S W 1.2 | 1.6 | 1.0
| |
| |
. | |
ACTIOR . su sssss L3 L2 .1
ADVISORY COMMI RNPENTAL RELA’IIGNS;...---*' 1.2 | 1.% | 1.3
APFALACHIAN REGIONAL COMMISSION-\qn=-xs [ 28 | 8 | .7
CIVIL AERONAUTICS BCARD.csnsssc=siponns R £ 50 B A %
semsambnans 3.8 | 3.8 | 4.0 3.
COMMUNITY SERVICES AE!INIS’IRATlﬁN.-... 19.0 | 3.8 | 13.2 9.
CONSUMER PRODUCT SAFETY COMMISSION-... 7.2 % 6.1 | 3.6 4.
ENERGY RESEARCH AND DEVELOPMENT ADMINIST | 3,609.8 5,143.0 | 2,224.58 57 -
EMYIRONMENTAL -PROTECTION AGEMNCY sz cscsmssssssssasssssssassal 361.4 | 310.5 | £5%.0 3,
FEDERAL COMMUNMICATICRS COMMISSION.... I 2.1 1 2.1 1 1.1 2.
FEDERAL ENERGY ADMINISTRATION. s 4 [ 6.1 1| =1 3.3 5.
FEDERAL HOME LOAN BARKE BOARD.:s:s - | = Ll.0 1 a i -8 1.
FEDERAL THAGDE COMMISSION.- cxssisas | i.1 1 21 «9 i.
GEMERAL SERVICES ADMINISTRATIONs#2.-x-cs.s | 1.4 | 1 1.2 1.
IMTERSTATE COFMEACE COFMMISSION: I o6 P o1 -
LIBARARY OF CONGRES5.ssussscsonzns -1 3.1 3.4 | z.3
NATIONAL AEROMAUTICS AND SPACE ACMINISTRATION | 1 £609.8 | 1.857.7 | I,548,.1 -
YATIONAL SCIENGE FOUNOAT[ONaas-s | 686.2 | 757.5 | £159.0
MUCLEAR REGULATORY CCMMISSION. ... | 113.9 | 139.1 1 73.3
OFFICE OF TELECOMMUMICATIORS POLICY . onne s [ 3.5 | 3.2 | 4.7
snALL BUSINESS AEHINISTRAT[EN-....- . g 1.0 | .11 .1
. | | 32.1 | 7.5
TEHNESSEE VALLEY ALTHORITY.... s . - 31.7 | 3.2 | 18.7
UNITED STATES ARMS CONTROL AFIJ DlSARHAHENT AG | 2at | 2.5 | \ 1.8
{ITED 5 5 . | L1 211 S |
UNITED STATES INTERNATIONAL TR!DE zunnxsszzﬂ..ﬁ..,i... | 2.8 | 2.8 | i.,5
VETERAHS ADMINISTRATION. . -2s- cesrasrmzanan I 110.4 | i11.8 | 7.7
— - - 1 _ -1
# INDICATES AMOUNT LESS THAN /350,000,
SOURCE: NATIONAL SCIENCE FOUNDATION.
. =2
- -
« ‘ c
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APPENDIX D

Statlstlcal Tables.
. Part [I

Scientific

g for
chnic Informatmn

Summary: fiscal years 1976, 1977, and 1978 ...l
By agency: fiscal years 1976, 1977, and 1978 ..., o
Intramural and extramural gbligations, by agency, fiscal years 1976,

1977,and 1978 ... T

By agency and activity: fiscal year 19?6 e
By agency and actlwty flsvzal year 1977 (éstlmated) s

Fubllcallun and dlstnbunan and sympasm and audmwsual mgdm

by agency and subcategory: fiscal year 1976 ............. TR o
Publication and distribution, and sympasia and audiovisual ITIEdIE

by agency and subcategory: fiscal year 1977 {estimated) ......... e
Publication and distribution, and sympasia and audiovisual media,

by agency and subcategory; fiscal year 1978 (estimated) ...

Documentation, reference, and information sefvices, by agenty and
subcategory: fiscal year 1976.............. TS TPNTRUI
Documentation, reference, and mfnrmanun servicds, by agency aﬂd
subcategory - fiscal year 1977 (estimated) ...\ ...
Documentation, reference, and informatian services, by agenty and

.subrialegury fiscal year 197Bt}';/mated) U
Intramural and extramural abligatians by agency and activity:

fiscal year 1976 .

Intramural and Extramural cbllgarmns by agency and acnwty:

lmramural and ex[ramural lelgatmns by agenty and achvny:

fiscal year 1978 (estimated) ..

Y
v
. ;
gr’
T
NOTES

Estimates for 1978 are based on The Budget of the United States Government,
Fiscal Year 1978, as submitted to Conress, and do not reflect subsequent
appropriations and apportionment dgtions. :

Obligations reported for extramural performance are limited to contracts or
grants that have as their primary purpose the accomplishment of scientific or
technical information functions. Obligations are excluded for information
acctivities that supplement or support work under R&D contracts or grants.
Obligations for research and development in information sciences,
documentation and information systems, techniques and devices are also
reported a part of R&D Dbllgﬂt:ﬂﬂ%‘f@art L

Defense Agencies include the Defense Advanced Research Projects Agency,
the Defense Nuclear Agency, the Defense Supply Agency, the Defense
Commuications Agency, and the Defense Logistics Agency.

&
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